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OBJECTS AND RULES 


OF 

THE ASSOCIATION. 


OBJECTS. 

The Assooiatioh contemplates no interference with the ground occupi^ by 
other Institutions. Its o^ects are, — >To give a stronger impulse and a more 
systematio direction to scientific inquiry,— to promote the intercourse of those 
who cultivate Science in different parts of the British Empire, with one an- 
other, and with foreign philosophers, — to obtain a more general attention to 
the objects of Science, and a removal of any disadvantages of a public kind 
which impede its progress. 


RULES. 

lUEMBBRS. 

All Persons who have attended the first Meeting shall be entitled to be- 
come Members of the Association, upon subscribing an obligation to conform 
to its Rides. 

The Fellows and Members of Chartered Literary and Philosophical So- 
cieties publishing Transactions, in the British Empire, shall be entitled, in 
like manner, to become Members of the Association. 

The Officers and Members of the Councils, or Managing Committees, of 
Philosophical Institutions, shall be entitled, in like manner, to become Mem- 
bers of the Association. 

All Members of a Philosophical Institution-, recommended by its Council 
or Managing Committee, shall be entitled, in like manner, to become Mem- 
bers of the Association. 

Persons not belonging to such Institutions shall be lilected'by the General 
Committee or Council, to become Meftibers of the Association, subject to the 
approval of a General Meeting. 

SUBSCRIPTIONS. 

The amount of the Annual Subscription shall be One Pound, to be paid in 
advance upon admission ; and the amount of the composition in lieu thereof, 
Five Pounds. 

An admission fee of One Pound is required from all Members elected as 
Annual Subscribers, after the Meeting of 1839 , in addition to their annual 
subscription of One Pound. 

The volume of Reports of the Association will be distributed gratuitously 
to every Annual Subscriber who has actually paid the Annual Subscription 
for the year to which the volume relates, and to all those Life Members who 
shall have paid Two Pounds as a Book Subscription. 

Subscriptions shall be received by the Treasurer or Secretaries. 

If the Annual Subscription of any Member shall have been in arrear for 
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two years, and shall not be pdd on propOr notice, he shall cease to be a 
Member. 

MEETINGS. 

The Association shall meet annually, for one week, or longer. The place 
of each Meeting sliall be appointed b]r tb^ Qener^ Committee at the previous 
Meeting ; and the Arrangements for it shall be entrusted to the Ofheers of 
the Association. 

OEKERAI. COMMITTEE. 

The General Committee shall sit during^he\l^eek of the Meeting, or longer, 
to transact the business of the Association. It shall consist of the following 
per^ns : — 

u Presidents and Officers for the present and preceding yearn, with au- 
thors of Reports in the Transactions of the Association. 

2. Members who have communicated any Paper to a Philosophical Society, 
which has been printed in its Transactions, and which relates to such subjects 
as are taken into consideration at the Sectional Meetings of the Association. 

3. Office-bearers for the time being, or Delegates, altogether not exceeding 
three in number, from any Philosophical Society publishing Transactions. 

4. Office-bearers for the time being, or Delegates, not exceeding three, 
from Philosophical Institutions established in the place of Meeting, or in any 
place where the Association has formerly met. 

5. Foreigners and other individuals whose assistance is desired, and who 

are specially nominated iu writing for the Meeting of the year by the Presi- 
dent and General Secretaries. *■ 

6. Tl>e Presidents, Vice-Presidents, and Secretaries of the Sections arc ex 
t^cio members of the G<^eral Committee for the time being. 

SECTIONAL COMMITTEES. 

^ The General Committee shall appoint, at each Meeting, Committees, con- 
sisting severally of the Members most conversant with the several branches 
of Science, to advise together for the advancement thereof 

The Committees shall report what subjects of investigation they would par- 
ticularly recommend to be prosecuted during the ensuing year, and brought 
under consideration at the next Meeting. 

^ The Committees shall recommend Reports on the state and progress of par- 
ticular Sciences, to be drawn up from time to time by competent persons, for 
the information of the Annual Meetings. 

COMMITTEE OF UBCOMMENDATIONS. 

The General Committee shall appoint at each Meeting a Committee, which 
shall receive and consider the Recommendations of the Sectional Committees, 
and report to the (jeneiul Committee the measures which they would advise 
to be adopted for the advancement of Science. 

All Recommendations of Grants of Money, Requests for Special Re- 
searches, and Reports on Scientific Sulyeicts, shall be submitted to the Com- 
mittee of Recommendations, and not taken into consideration by the General 
Committee unless previously recommeildiMl by the Committee of Recommen- 
dations. 

tbcAL COMMITTEES. . .. 

■ lAMJal Committees shall be formed by the Officers Of the Association to 
assist in making arrangements for the Meetings. 

Local Coinmittees shall have the power 6f adding to their nurabere those 
Members ot the Association whose assistance they may desire. 
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OFFICERS. 

A President) two or more Vice-Presidents, one or more Secretaries, and a 
Treasurer, shall be annually appointed by the General Committee. 

COUKCtL. 

In the intervals of the Meetings, the affairs of the Association shall be 
managed by a Council appointed l>y the General Committee. The Council 
may #3so assemble for the despatch of busings during the week of the Meeting. 

FAFEBS AND COMMUNICATIONS. 

The Author of any jpaper or communication shall be at liberty to reserve 
his right of property therein. ' ' - 

ACCOUNTS. 

The Accounts of the Association shall bo audited annually, by Auditors 
appointed by the Meeting. 


OFFICERS ANI> COUNCIL, 1842—43. 

Trustees (ji&rmanent '). — Francis Baily, Esq., F.R.S. Roderick Impoy Mur- 
cliison. Esq., F.R.S., Pres. G.S. John Taylor, Esq., F.U.S., Treas. G.S. 
President . — The Lord Francis Egerton, M.P., F.G.S. 
Vice-Presidents.-'-^QAm. Dalton, D.C.L., F.R.S., &c. The Hon. and Very 
Rev. Wm. Herbert, LL.D., F.L.S., Dean of Manchester. William Charles 
Henry, M.D., F.R.S. Sir Bemaoun Heywood, Bart. The Rev. Professor 
A. Sedgwick, M.A., F.R.S., G.S., drc. 

President JElecL — >The Earl of Rosse. 

Vice-Presidents Elect . — The Earl of Listdwel. Vise. Adare, M.P,, F.R.S. 
Sir W. R. Hamilton, R.I.A. Rev, T. R. Robinson, D.D. 

General .%cretorMF.— Roderick Impey Murchison, Esq.,F.R.S., Pres. O.S., 
London. Lieat.-Col. Sabine, F.R.S., Woolwich. 

Assistant General Seereta!iy.r~-3o\ax Phillips, Esq., F.H.S,, York. 

General TVcajiwer.— John Taylor, Esq., F.R.S., &c. 2 Duke Street, Adel- 
phi, Ix>ndon. 

Secretaries for Me Cork MeettTtg in 1843.— John Stevelly, M.A., Prof, of 
Nat. Phil., Belfast. Rev. Jos. Carson, Fellow of Trin. Coll., Dublin. Wm. 
Kelehcr, Esq., Cork, 

Treasurer to Me MetHng in 1843. — James Roche, Esq., Cork. ^ 
Council . — Sir H. T. De la Beebe. Sir David Brewster. Sir Thom^ Bris- 
bane. Rev. Dr. Buckland. Dr. Daubeny. Professor Forbes. Professor T. 
Graham. G. B, Greenouch, Esq. W. J. Hamilton, Esq. Rev. W. V. Har- 
court. Leonard Horner, Esq. Robert Hutton, Esq. Sir Charles Lemon, Bart. 
Rev. Professor Lkiyd. The Marquis of Northampton. Rev. Dr. Peacock 
(Dean of Ely). Dr. Richardson. Sir John Robison. Dr. Roget. Rev. 
Professor Secfgwick. H. E. Strickland, Esq. Lieut.-Col. Sykes. Professor 
Wheatstone. Rev, William Whewell (Master of Trin. Coll., Cambridge). 
C. J. B. Williams, M.D* Rev.- Professor Willis. James Yates, Esq, 

Local TVeosKiTfs.— Dr. Daubeny, Oxford. C. C. Babiugton, Esq., Cam- 
bridge. Dr. Orpen, Dublin. Charles Forbes, Esq., Edinburgh and Glas- 
gow. William Gray, jun., . Esq., York, William Sanders, Esq., Bristol. 
Samuel Turner, Esq,, Liverpool- Rev. John James Tayler, Manchester. 
James Russell, Esq., Birmin^ham^ William Hutton, Esq., Newcastle-ou- 
Tyne. Henry Woollcombe, Esm, ftymouth. James Roche, Esq., Cork. 

Auditors . — William Yarrell, Esq. Robert Hutton, Esq. James Hey- 
wood, Esq. 
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I. Table sbotnng the traces and Times of Meeting of the British Association, with Presidents, Vice-Presidmits, and 
* Secretarial from its Commencement. 
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(Resigned.) 


II. Table showing the Members of Council of the British Association from 
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MefmJmB qf Coundh 
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Sir Thomas Brisbane 1842. 

Sir M. I. Brunei, F.B.S., &c 1832. 

Rev. Professor Buckland, D.D., F.R.S., &c. 1833, 1835, 1838—1842. 

The Earl of Burlington 1838, 1839. 

Rev. T. Chalmers, D.D., Prof, of Divinity, 
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Professor Clark, Cambridge.. .1838. 
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William Clift, F.R.S., F.G.S 11832—1835. 

J. C. Colquhoun, Esq .......1840. 

John Corrie, F.R.S., &c. 1832. 

Professor Daniell, F.R.S ,1836, 1839. 

Dr. Daubeny 1838 — 1842. 

J. E. Drinkwater 1834, 1835. 


Sir P. G. Egerton, Bart 184Q, 1841. 

The Earl Fitzwilliam, D.C.L., F.R.S., &C...1833. 

Professor Forbes, F.R.SS, L. & E., &c 1832, 1841, 1842. 
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Professor Green, F.R.S., F.G.S 1832. 

G. B. Greenough, F.R.S., F.G.S. 1832—1839—1842. 

Henry Hallam, F.R.S., F.S.A., &c 1836. 

Rev. W. V. Harcourt, F.R.S 1842. 

Sir William R. Hamiltoni Astron. Royal ofV 
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W. J. Hamilton, Sec. G.S 1840 — 1842. 

Rev. Prof. Henslow, M.A., FX.S., F.G.S. .1837. 

Sir John F. W. Herschel, F.R.SS. L. & E. 
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Prof. Sir W. J. Hooker, LL.D., F.R.S., &c. 1832. 
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Rev. F. W. Hope, M.A., F.L.S 1837* 

Robert Hutton, F.G.S., &c 1836, 1838, 1839—1842. 
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OFFICEaS OF SEGTIONAE COMMIITEES AT THE 
MANCHESTER MEETING. 
section a.— mathematical and PHVSICAL SCIENCE. 

Prewdbtfi—The Veiy a®^* George Peacock, D.D., F.R.S., Dean of. Ely. 

Vtce-Prefidents,— Six t). Brewster, K.H., F.R.S. Sir T. M. Brisbane, 
K.C.B., F.R.S. Rev. Professor Lloyd, F.R.S. Sir W. R. Hamilton. 

jS’ccr^tancS.— Professor Stevelly, M.A. Rev. W. ScMesby, F.R.S. Pro- 
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D.D., F.R.S., F.G.S. Rev. A. Sedgwick, F.R.S,, F.G.S, R. Griffith, F.R.S, 

Secreearies,-^n. E. Strickland, F.G.S. G. Lloyd, M.D., F.G.S. E. W. 
Biuney, Sec. Manch. Geol. Soc. R. Hutton, F.G.S. 

SECTION D>-“ZOOi:.OGY AND BOTANV. 

President. — The Hon. and Very Rev. Wm. Herbert, LL.D., F.L.S., Dean 
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Vice^Presidefits. — John Richardson, M.D., F.R.S. John Moore, F.L.S. 
Sir William Jardine, Bart., F.R.S.E. The Bishop of Norwich, P.L.S. 

Secretaries.—^^. Lankester, M.D., F.L.S. R. Patterson. J. A. Turner. 

SECTION E. MEDICAL SCIENCE. 

President. — Edward Holme, M.D., F.L.S. 

Vice-Presidents. — Jas. Lomax Bardsley, M.D. C. B, Williams, M.D. 

Secretaries. — Dr. Sargent, and Dr, Chaytor. 
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President. — George William Wood# M.P., F.L.S. 
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Taylor, LL.D. 

SECTION MECHANICAL SCIENCE. 
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Vice-Presidents.— "WMliajax Fairbairn, C.E. Eaton Hodgkiiison, F.R.S. 
Sir M. 1. Brunei, F.R.S. Sir John Robison, F.R.S.E., Pres. R.S.A. 

Secretaries. — James Thomson, F.R.S.E., Civil Engineer. J. Scott Russell, 
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CORRESPONDING MEMBERS. 

Professor Agassiz, Neufchatel. M. Arago, Secretary of the Institute, 
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ROBERT HUTTON, . Atoitom. , 
JAMBS HETWOOD, 


ADVANCEMENT OF SCIENCE 


a^th July 1841 to the 2&rd June 1842* 

PAYMENTS, 

Sundry Disbursements by Treasurer and Local Trea« 
surerS) including the expenses of the Plymouth 

Meeting, Advertising, and Sundry Printing 

PaidBalanceof Accountfor printing, Ac«TenibReport 
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ThefoUot^ R^is on the Progress and Desiderata of differerd branches 
^ Science have been drawn vp at the request of the AesoctatiQti, and 
ptpUed i« its Transactions^ 

1831 - 92 . 

On the progress of Astrononiy during the present century^ by G* Airy , 

M.A., Astronomer Royal. , t 1 1 i. ii>r a 

On the state of our knowledge, respecting Tides* by J. W.I<ubbock* M.A., 
Vice-President of the Royal Society. 

On the recent progress and present state of Meteorology, by James D. 
Forbes, F,R.S., Professor of Natural Philosophy, Edinburgh. 

On the present state of our knowledge of the soienco of Radiant €leat, by 
the Rev. Baden Powell, M.A., F.R.S., Savilian Professor of Geometry, 
Oxford. 

On Themo-electricity, by the Rev. James Cumming, M.A., F.R.S., Pro- 
fessor of Chemistry, Cambridge. 

On the recent progress of Optics, by Sir David Brewster, K.C.G., LE.D., 
F.R.S., &c. 

On the recent progress and present state of Mineralogy, by the Rpv. 
WiUiam Whewell, M.A., F.R.S. 

On the progress, actual state, and ulterior prospepts of Geology, by tlio 
Rev. William Conybeare, M.A., F.R.S., V.P.G.S,, &c. 

On the recent progress and present state of Chemical Science, by J. F. W. 
Johnston, A.M., Professor of Chemistry, Darbam. 

On the application of Philological and Physical researches to the History 
of the Human species, by J. C. Prichard, M.D., F.R.S., &c. 

18 . 33 . 

On the advances which have recently been made in certain branches of 
Analysis, by the Rev. G. Peacock, M.A., F.R.S., &c. 

On the present state of the Analytical Theory of Hydrostatics and Hydro- 
dynamics, by the Rev. John ChalUs, M.A., F.R.S., &c. 

On the state of our knowledge of Hydraulics, considered as a branch of 
Engineering, by George Rennie, F.R.S., Ac. (Parts I. and 11.) 

On the state of our knowledge, respecting the Magnetism of the Ew^li, by 
S. H. Christie, M.A., F.R.S., Professor of Mathematics, WooWich. 

On the state of our knowledge of the Strength of Materials, by Peter 
Barlow, F.R4S. 

On the state of our knowledge respecting Mmeral Veins, by John Taylor, 
F.R.S., Treasurer G.S., Ac. 

On the I^ysiology of the Nervbus System, by Wilttam Charles Henry, 
M.D. 

,On the recent progress of Physiological Botany, by John Dindley, F.R.S., 
Professor of Botany in the University of London, 

1834 . 

On the Geology of North America, W H. D. Rogers, F.G.S. 

On the philosophy-of Contagion, by W. Henry, M.D., F.R.S. 

On the state of Physiological Knowledge, by the Rev. Wm. Clark, M.D., 
F.G.S., Professor of Anatomy, Cambridge. 

On the state and progress of Zoology, by the Rev. Leonard Jenyns, M.A., 

dtp. 

On the theories of Capillary Attraction, and of the Propagation of Sound 
bjy the Development of Heat, by the Rev, John Challis, M.A., 
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On the state of the scienee of nmical Optics, by the Rey. H. Lloyd, M.A., 
rofessor of Natural Philosophy, Dublin. 


1835 . 

On the state of our knowledge respecting the application of Mathematical 
Dynamical principles to Magnetism, Ele^ricity, Heat, ,&c., by the Rev. 
William Whewell, M.A., F.R.S. 

On Hansteen’s researches in Magnetism, by Captain Sabine, F.R.S. 

On the state of Mathematical and PhySl^ Science in Belgium, by M. 
^uetelet, Director of the Observatory, Brussels. 

1836 . 


On the present state of our knowledge with respect to Mineral and Thermal 
Waters, by Charles Daubeny, M.D., F.R.S., M.RJ.A., &c., Professor of 
Chemistry and of Botat^, Oxford. 

On North American !^oIogy, by John Richardson, M.D., F.R.S., Ac. 
Supplementary Rmrort on the Mathematical Theory of Fluids, by the Rev. 
J. Challis, Plumian I^fessor of Astronomy in the University of Cambridge. 


1837 . 

On the variations of the Magnetic Intensity observed at different points of 
the Earth’s surface, by Mryor Edward Sabine, R.A., F.R.8. 

On the various modes of Printing for the use of the Blind, by the Rev. 
William Taylor, F.R.S. 

On the present state of our knowledge in regard to Dimorphous Bodies, 
by Professor .Johnston, F.R.S. 

On the Statistics of the Four Collectoratcs of Dukhun, under the British 
Government, by Col. Sykes, F.R.S. 


1838 . 

Appendix to Report on tiie variations of Magnetic Intensity, by Msyor 
Edward Sabine, R.A., F.R.S. 

1839 . 

Report on the present state of our knowledge of Refractive Indices for 
the Standard Rays of the Solar Spectrum in different media, by the Rev. 
Baden Powell, M.A., F.R.S., F.G.S., F.R.A8t.S., Savilian Professor of Geo- 
metry, Oxford. 

Report on the 'distribution of Pulmoniferous Mollusca in the British Isles, 
by Edward Forbes, M.W.S., For. 8ec. B.S. 

Report on British Fossil Reptiles, Part 1., by Richard Owen, Esq., F.R.S., 
F.G.S.,&c. . 

1840 . 

Report on the recent progress of discovery relative to Radiant Hcilit, sup- 
plementary to a former Report on the same subject inserted in the first 
volume of the Reports of the British Association for the Advancement of 
Science, by the Rev, Baden Powell, M.A., F.R.S., F.R.AstS., F.G.S., Savilian 
Professor of Geometry in the University of Oxford. 

^ Supplementary Report on Meteorology, by James D. Forbes, Esq., F.R.S., 
Sec. R.S. Ed., Professor of Natural Philosophy in the University of Edin- 
burgh. 

1641 . 

Report on the conduction of Heat, by Professor Kelland, F.R,S., &c. 

Report on the state of our knowledge of Fossil Reptiles, Ihnt II., by Pro- 
fessor R. Owen, F.R.S. 

1842 . 

Al^teact of Professor Liebig's Report on Organic Chemistry applied to 
Pbyuology and PathologmJby Lyon ray&ir, M.D. 



xvi IIBPOET--1842. 

Heport on the Ichthyology of Now Zealaiidii by John Riohardeon, M.Di> 
F R S 

On the Fossil Fishes of the Old Red Sandstone, by Professor Agassiz. 

Report on British Fossil Mammalia (Part I.), by Professor Owen. 

ThefiXUnoing RepoHa of Jtea^ffj^heit undertahen TeqtMit the Associa^ 
Uott havi been pvibU&haA in it» iSrtMmtjms, vUs. 

^ 1835, 

On the comparative measurement of the Aberdeen Standard Scale, by 
Francis Baily, Treasurer R.S., &c. ' . 

On Impact upon Beams, by Eaton Hodgkinson. 

Observations on the Direction and Intensity of the Terrestrial Magnetic 
Force in Ireland, by the Rev. H. Lloyd, Capt. Sabine,, and Capt. J. C. Ross. 

On the phsenomena usually referred to Bie Radiation of Heat, by H. 
Hudson, M.D. . , 

Experiments on Rain at different Elevations, by Wm. Gray, jun., and. 
Professor Phillips (Reporter). 

Hourly Observations of the Thermometer at Plymouth, by W. S. .Harris. 

On the Infra-orbital Cavities in Deers and Antelopes, by, A. Jacob, M.D. 

On the Effects of Acrid Poisons, by T., Hodgkin, M.D. 

On the Motions and Sbuinds of tlie Heart, by the Dublirji/Sub-Committee. 

On the Registration of Deaths, by the Edinburgh Sub-Committee. 

1836. 

Observations on the Direction and Intensity of the Terrestrial Magnetic 
Force in Scotland, by Major Edward Sabine, H.A., F.R.S., &c. 

Comparative view of the more remarkable Plants which characterize the 
Neighbourhood of Dublin, the Neighbourhood of Edinburgh, and the South- 
west of Scotland, &c. ; drawn up for the British Association by J. T1 Mackay, 
M.R.I. Am A.L.S., &C. ; assisted by Robert Graham, Esq., M.Lf., Professor of 
Botany in the University of Edinburgh. 

Report of the London Sub-Committee of the Medical Section of the 
British Association on the Motions and Sounds of the Heart. 

Report qf the Dublin Committee on the Pathology of the Brain and 
Nervous System. \ 

Acc,ount of the Recent Discussions of Observations of the Tides which 
have been obtained by means of the grant of money which was placed at the 
disposal of the Author for that purpose at the last meeting of the Association, 
by J. W. Lubbock, Esq. 

Observations for determining the Refractive Indices for the Standard Rays 
of the Solar Spectrum Jn various media, by the Rev. Baden Powell, M.A., 
F.R.S., Savilian Professor of Geometry in the University of Oxford. 

Provisional Report on the Communication between the Arteries and 
Absorbents, on the part of the London Committee, hy Dr. Hodgkin. 

Report of Expei^inM^ts on Subterranean Temperature, under the direction 
of a Committee, consisting of Professor Forbes, Mr. W. S. Harris, Professor 
Powell, Lieut.-Colonel Sykes, and Professor Phillips (Reporter). 

Inquiry into the validity of a methiM 'recently proposed by George B. 
Jerrard, Esq^ for Transforming and Resolving EduaBpns of Elevated Degrees ; 
undertaken, at the request of the Asrociotion, by Professor Sir W. R. Hamilton. 

1837. 

Account of the Discumions of Ohservatiorra of the ^des which have been 
obtained by means of the grant of money which Was placed at the disposal 
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of the Author for that purpose at the last Meeting of the Association, by J. 
W. Lubbock, Esq., F.n.S. 

On the difference between the Composition of Cast Iron produced by the 
Cold and the Hot Blast, by Thomas Thomson, M.D., F.K.SS. L. & E., &c., 
Professor of Chemistry, Glasgow. 

On the Determination of the Constant of Nutation by the Greenwich Ob- 
servations, made as commanded by the British ABsociation, by the Rev. T. 
R. Robinson, D.D. 

On some Experiments on the Electricity of Metallic Veins, and the Tem- 
perature of Mines, by Robert Were Fox. 

Provisional Report of the Committee of the Medical Section of tlie British 
Association, appointed to investigate the Composition of Secretions, and the 
Organs producing them. 

Report from the Committee for inquiring into the Analysis of the Glands, 
&c. of the Human Body, by G. O. Rees, M.D., F.G.S. 

Second Report of the London Sub-Coinmlttee of the Medical Section of 
the British Association, on the Motions and Sounds of tlie Heart. 

Report from tlie Committee for making experiments on the Growth of 
Plants under Glass, and without any free communication %vith the outward 
air, on the plan of Mr. N. I. Ward of London. 

lleport of the Committee on Waves, appointed by the British Association 
at Bristol in 11^6, and consisting of Sir John Robison, K.II., Secretary of 
the Royal Society of Edinburgh, and .John Scott Russell, Esq., M.A., F.R.S. 
Edin. (Reporter). 

On the Relative Strength and other mechanical Properties of Cast Iron ob- 
tained by Hot and Cold Blast, by Eaton Hodgkinson, Esq. 

On the Strength and other Properties of Iron obtained from the Hot and 
Cold Blast, by W. Fairbairn, Esq. 

1838. 

Account of a Level Line, measured from the Bristol Channel to the En- 
glish Channel, during the year 1837—38, by Mr. Bunt, under the Direction 
of a Committee of the British Association. Drawn up by the Rev. W. 
Whewell, F.R.S., one of the Committee. 

A Memoir on the Magnetic Isoclinal and IsOdynamie Lines in the British 
Islands, from Observations by Professors Humphrey Lloyd anil John Phil- 
lips, Robert Were Fox, Esq., Captain James Clark Ross, R.N., and Major 
Edward Sabine, R.A., by Major Edward Sabine, ll.A., F.R.S. 

First Report on the Determination of the Mean Numerical Values of Rail- 
way Constants, by Dionysius Lardner, LL.D., F.R.S., &c. 

First Report upon Experiments, instituted at the; request of the British 
Association, upon the Action of Sea and River Water, whether clear or foul, 
and at various temperatures, upon Cast and Wrought Iron, by Robert Mal- 
let, M.R.I.A., Ass. Ins. C.E. 

Notice of Experiments in progress, at the desire of the Britisli Association, 
oil the Action of a Heat of 215J" Fahr., when long continued, on Inorganic 
and Organic Substances, by Robert Mallet, M.R.I.A. 

Experiments on the ultimate Transverse Strength of Cast Iron made at 
Arigna W'orka, Co. Leitrim, Ireland, at Messrs. Bi’amah and Robinson’s, 29th 
May, 1837. 

Provisional Reports, and Notices of Progress in Special Researches en- 
trasted to Committees and Individuals. 

1839. 

Report on the application of the sum assigned for Tide Calculations to 
Mr. Whowell, in a Letter from T. G. Bunt, Esq., Bristol. 

1842. c 
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Notice of Determination of the Arc of Longitude between the Observato- 
ries of Armagh and Dublin, by the llcv. T. R. Robinson, D.D., &c. 

Report of some Galvanic Experiments to determine the existence or non- 
existence of Electrical Currents among Stratified Rocks, particularly those of 
the Mountain Limestone formation, constituting the Lead Measures of Alston 
Moor, by H. L. Pattinson, Esq. 

Report respecting th#two series of Hourly Meteorological Observations 
kept in Scotland at the expense of the British Association, by Sir David 
Brewster, K.H., LL.D., F.R.SS. L. and E. , t> . . 

Report on the subject of a series of Resolutions adopted by the British 
Association at their Meeting in August 1838, at Newcastle. 

Third Report on the Progress of the Hourly Meteorological Register at the 
Plymoutli Dockyard, Devonport, by W. Snow Harris, Esq., F.R.S. 

1810. 

Report on Professor VVhewell’s Anemometer, now in operation at Ply- 
mouth, by W. Snow Harris, Esq., F.R.S., &c. 

Report on the Motions and Sounds of the Heart, by the London Com- 
mittee of the British Association for IBSO-IO. 

An Account of Researches in Electro-Chemistry, by Professor Schdnbeiii 
of Basle. 

Second Report upon the Action of Air and Water, whetbAr fresh or salt, 
clear or foul, and at various tcmpcmturcs, upon Cast Iron, Wrought Iron, and 
Steel, by Robert Mallet, M.R.I.A., Ass. Ins. C.E. 

Report on the Observations recorded during the Years 1837, 1838, 18.31), 
and 1840, by the Self-registering Anemometer ei-ectcd at the l*hilosophicai 
Institution, Birmingliani. By A. Follett Osier, Esq. 

Report respecting the two series of Hourly Meteorological Obs(!rvation3ke])t 
at Inverness and Kingussie, at the Expense of the. British A.ssociation. from 
Nov. I8tl838, to Nov. 1st, 1839. By Sir David Brewster, K.H., F.R.S., &e. 

Report on the Fauna of Ireland : Div. Vertebratu. Drawn «j), at the re- 
quest of the British Association, by William 'i'bompson. Esq. (Vice-Pres. 
Nat. Hist. Society of Belfast), one of the Committee appointed for that 
purpose. 

Report of Experiments on the Physiology of the Lungs and Air-tubes. 
By Charles L B. Williams, M.D^ F.R.S. 

Report of the Committee appointed to try Experiments on the Preservjition 
of Animal and Vegetable Substances. By the Rev. J. S. Henslow, F.I..S. 

1841. 

On the lides of Leith, by the Rev. Professor Wbewell, including a com- 
munication by D. Ro.ss, Esq. 

On tlie T.ide.s of Bristol, by the Rev. Profes.sor Whcwell, including a coiu- 
luunicatioii by T. G. Bunt, Esq. 

On Whewell’s Anemometer, by W. S. Harris, Esq, 

On' the Nomenclature of Stars, by Sir John Hersehel. 

On the Registration of Eartlniuakes, by D. Milne, Esq. 

On Varieties of the Human Race, by T. Hodgkin, M.D. 

On Skeleton Maps for registering the geographical distribution of Animals 
or Plants, by — Brand, E.sq. 

On the Vegetative Power of Seeds, by H. E. Strickland, Esq. 

On 'Acrid Poisons, by Dr. Roupell. 

Supplementary Report on Waves, by J, S. Russell, Esq. 

On the Forms of Ships, by J, S. Russell, Esq. 
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On the Progress of Magnetical and Meteorological Observations by Sir 
John Herschel. 

On Railway Constants, by Dr. Lardner, 

On Railway Constants, by E. Woods, Esq. 

On the Constant Indicator, by the Rev. Professor Moseley. 

1842. 

Second Report of the Committee for registering Earthquakes, by David 
Milne, Esq. 

On tlie Progress of simultaneous Magnetical and Meteorological Observa- 
tions, by Sir John Herschel. 

On the Preservation of Animal and Vegetable Substances, by C. C. Ua- 
bington, F.L.S. 

Reports of Committee on Railway Sections, by Charles Vignoles, P.U.S. 

On the Growth and Vitality of Seeds, by H. E. Strie.kland, F.G.S. 

On Zoological Nomenclature, by H. E. Strickland, F.G.S. 

On the Form of Ships, by John Scott Russell, M.A, 

On the Constant Indicator, by Professor Moseley. 

On the Meteorological Observations made at Plymouth during the past 
year, by William Snow Harris, F.H.S. 

On the Inlluence of Light on the Germination of Seeds and the Growtli 
<if Plants, by Robert Hunt. 

On the Strength of Iron, by Wm. Fairbairn. 

On Vital Statistics, by Colonel Sykes, and the Committee on that subject. 


The J'ollounng Iteporls and Continuations of Reports on the Progress and 
Desiderata of particuhtr branches of Science, and on the results of Re- 
searches recommended bg the. (rencral Committee, have been wulertxiken to 
be drawn up and presentexl to future Meetings of the Association, [Asterisks 
are preiixed to those Reports the request for which originated at the last 
Meeting.3 

On Salts, by Professor Graham, F.R.S. 

On the Differential and lutcgrul Calculus, by the Rev. Professor Peacock, 
M.A., F.R.S., &e. 

On the Geology of North America, by H. D. Rogers, F.G.S., Professor of 
Geology, Philadelphia. 

On Vision, by Professor C. Wheatstone, F.R.S. 

On Isomeric Bodies, by Professor Liebig. 

On Organic Chemistry, by Professor Liebig. 

On In<irganic Chemistry, by Professor .Tohnston, F.R.S. 

On the Sulmonidm of ScotLand, by Sir W. ,Iar<line. 

On the Habits of the Capriimdgida:, by J. Gould, F.L.S. 

On tlie state of Meteorology in the United States of North America, by 
A. Baehe. 

Oji the state of Chemistry as bearing oh Geology, by Professor John- 
ston. 

On the reecmt progress and present condition of Electro-Chemistry and 
Electro- Magnetism, by I’rofessor De la Rive, of Geneva. 

On the state of »>ur knowledge of the Zoology of New Zealand, by J. li. 
Gray, F.R.S. 

(/ii the resistance of the Atmosphere to Moving Bodies, by E. Hodgkin- 
son, F.R.S. 
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On the progress of Astronomy during the present century (second Re- 
port), by the Astronomer Royal. , t> i. 

On the Theory of the Undulations of Fluid and Elastic Media, by Profes- 

sor Kelland. 

•On Photography and its Applications, and other Cognate Phenomena, 

by Fox Talbot, F.R.S. . t-. »» c 

•On Physical Optics (second Report), by the Rev. Professor Lloyd, r.R.S. 
•On the Structure and Colours of Clouds, by a Committee consisting of 
Mr. Phillips, Professor Miller, Sir David Brewster, Professor StevcHy, Pro- 
fessor Daniell, Professor Forbes, and Mr. Luke Howard. 

•On the Progress made by the German Meteorological Association (second 
Report), by Dr. Lamont of Munich. 

•On the Analogy between Deposits of Peat and Beds of Coal, by the 


Rev. Dr. Fleming. 

♦On the Laws of Divisional Structure in Rocks, derivable from obser- 
vation, by John Phillips, F.R.S. 

•On the Structure and Uses of the Palpi of the Araneidea, by John 
Blackwell, F.L.S. 

•On the present state of Knowledge of the Art of Smelting Iron, with a 
view of ascertaining what parts of the process may be suscejitible of improve- 
ment, or may require the aid of scientific investigation ; three Reports, from 
Mr. Anthony Hill for South Wales, Mr. Gibbon for the Midland Counties, 
and Professor Gordon for Scotland. 

•On the consumption of Fuel and the prevention of Smoke, by Mr. Fair- 
bairn, Mr. Houldswortli, Mr. Hodgkinson, and Mr. Buck. 


Recommendation involving an applicoHon to Government adopted by the 
General Committee at the Twelfth Meeting. 

That the President and Officers of the British Association, with the assist- 
ance of the Marquis of Northampton, the Dean of Ely, Sir John F. W. ller- 
schel, and Francis Baily, Esq., be appointed a Committee to make application 
to Government to undertake the publieation of the Catalogue of Stars in the 
Histoire Celeste of Lalande, and of Lacaille’s Catalogue of the Stars in the 
Soutliern Hemisphere, which have been reduced and prepared for publication 
at the expense of the British Association ; and that the President and Coun- 
cil of the Royal Society be requested to support this application. The Dean 
of Ely to be the Convener of this Committee. [To this Committee was also 
referred the considei'ation of the steps to bo taken for securing a publication 
of the results obtained at the cost of the Association, by the Committee wlio 
have investigated the ‘ Forms of Ships.’]] 


RecommenclaUons of Researches in Science involving Grants of Money, 
adopted by the General Committee uJt tlm Twelfih Meeting. 

MATHEMATICAL AND PHYSICAL SCIENCE. 

ASTRONOMY. 

That the Committee for the revision of tlm Nomenclature of Stars (con- 
sisting of Sir John H(>rschel, Rev. William WJiewell, and Mr. Baily) be j o- 
’ttppointed, with the sum of 82/., the unexpended part of a former grant, at 
their disposal for the purpose. 
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That Mr. Baily and the Kev. Dr. Robinson be a Committee for completing 
the Reduction of the Stars requisite for tlie extension of the Royal Astro- 
nomical Society’s Catalogue^ with the sum of 25/. at their disposal for tho 
pur]>ose. 

That the sum of 550/. be apprdpriated to the publication of the British 
Association Catalogue of Stars, conformably to a Report on the subject jn'c- 
sented by the Committee. 

TIDES. 

That Sir John Robison and Mr. John Scott Russell be a Committee for 
making observations upon the anomalous 'Hdes of the East coast of Scot- 
land, and especially of the Fritli of Forth, with the sum of 120/. at their dis- 
posal for the purpose. 

METEOUOLOGY. 

That Sir David Brewster and Professor Forbes be a Committee for carry- 
ing on Hourly Observations of the Barometer, Thormometor, and Anemo- 
meter, for another year at Inverness, with the sum of 60/. at their disposal 
for the purpose. 

That Sir David Brewster and Professor Forbes be a Committee for con- 
tinuing for another year (if the Committee should think it advisable) the 
Hourly Meteorological Observations now making at Unst in Shetland, under 
tlie local superintendence of Dr. Edmonstojie, with the sum of 35/. at their 
disposal for the purpose. 

That Mr. Snow Harris bo requested to continue, for an additional year, 
the Hourly Observations of the Barometer, Thermometer, and Hygrcuiietcr 
at Plymouth, with the sum of 50/. at his disposal for the purpose. 

That Mr. Snow Harris, Mr. A. Follctt Osier, tlie Itcv. William WJiewcll, 
and Professor Stevelly, be a Committee for continuing, for an additional 
year, the observations of WlieweU’s Anemometer at Plymouth, with tlie sum 
of 10/. at the disposal of the Committee for the purpose. 

That Mr. Snow Harris be requested to discuss the observations made with 
Osier’s Anemometer, in connexion with the observations of other meteorolo- 
gical instruments, recorded at Plymouth, with the sum of 20/. at his disposal 
for the purpose. 

That Sir John Ilersclicl be requested to continue his superintendence of 
the Reduction of Meteorological Observations, with the 75/. (the balance of 
the former grant) at his disposal for the purpose. 

That Mr. Snow Harris and Mr. A. Follctt Osier be a Committee for making 
certain improvements in the Anemometers at Edinburgh and Plymouth, with 
tho sum of 15/. at their disposal for the purpose. 

That Professor Wheatstone, Professor Daniell, and Mr. Snow Harris, be 
a Committee for constructing a Self-recording Meteorological apparatus, to 
be employed in the building at Kew, recently placed by Her Majesty the 
Queen at the disposal of the British Association, with tho sum of 50/. at their 
disjiosal for tho purpose. 

That the Treasurer be authorized to advance, in payment for certain in- 
struments employed by Professor Forbes in researches requested by the 
Association, and for certain gratuities to persons employed iu observing and 
reducing, a sum not exceeding 40/. 

That the Committee formerly appointed (consisting of the Rev. Dr. Robin- 
son, Colonel Sabine, Professor Wheatstone, the Rev. William Whewell, the 
Astronomer Royal, Sir John Hcrschel, and Sir Jolin Lubbock) for conduct- 
ing experiments, by captive Balloons, on the Physical Constitution of the 
Atmosphere, be re-appointed, with 250/. at their disposal for tlie purpose. 
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MAONETICAL OHSERVATrONS. 

That the Committee formerly appointed (consisting of Sir John Herschel, 
Professor Whewell, the Very Rev. Dr. Peacock, Professor Lloyd, and Colonel 
Sabine) for cojiducting the co-operation of the Association in the system of 
simultaneous Magnetical and Meteorological Observations be re-appointed, 
with the sum of S9l. 11s. 2tf. (the residue of the former grant) at their dis- 
posal for the purpose. 

LIGHT. 

That Sir David Brewster be requested to continue his cjfamination of tlie 
Action of ditferont bodies upon the Spectrum, with the sum of 40/. at his dis- 
posal for the purpose. 

KEW OBSERVATORY. 

That the sum of 200/. be placed at the disposal of the Council for uphold- 
ing the establishment in the Kew Observatory, lately placed by Ht;r Majesty 
the Queen at the disposal of the British Association for the purposes of 
Scientific Investigation. 

SCIENTIFIC MEMOIRS. 

That the Committee formerly ap])ointcd to sujierinteud the translation anti 
j)ublioation of Foreign Scientific Memoirs (consisting ol’ Colonel Sabine, 
Dr. It. Brown, Rev. i)r. Robinson, Sir .lohn IlerscJiel, Professoi’ Wlitjatstoia’, 
Sir David Brewster, Professor Owen, Professor T. Graham, Professor IVIillcr, 
Sir VV. Jardinc, and Professor R. Graham) be re-appointed, and that the sum 
of 50/. (part of the residue of the grant of last year) be placed at tJic disposal 
of the Committee for the purpose. 

CHEMISTRY ANP MINERALOGY. 

That Professor T. Graham, Dr. C. J. B. Williams, Professor Ow'cn, Dr. 
Prout, Dr. Hodgkin, and Professor Sharpey, bo a Committee for making a 
series of researches on the Chemistry and Physiology of Rcsjiiration and Di- 
gestion, with the sum of 60/. at their disposal for the purpose. 

That Dr. Lyon Playfair and Professor Bunsen of Marburg be a Com- 
mittee for examining the gases evolved from Iron Furnaces (both hot and 
cold blast), more especially with a view to the ceconomy of fuel, with the sum 
of 50/. at their disposal fpr the purpose. 

That Dr. Kane, Dr. Schunck, and Dr. L. Playfair, be a Committee for ex- 
amining into the Chemical History of the Substances of the Tannin family, 
with the sum of 10/. at their disposal for the purpose. 

That Dr. Kane, Dr. Schunck, and Dr. L. Playfair, be a Committee for ex- 
amining the Chemical History and Origin of the colouring materials used iu 
the Arts, wiUi the sum of 10/. at their disposal for the purpose. 

T. hat Mr. Robert Mallet be requested to make researches upon the amount 
of oxidation ol the Roils ot Railways, both in use and out of use, distinguisJi- 
iiig and determining also the loss by abrasion, with the sum of 20/. at his <lis- 
poBol for the purpose. 

That the Committee formerly appointed (consisting of Sir H.T,De laBeche, 
Mr. R. Hutton, Dr. Richardson, Mr. L. Horner, Colonel Sabine, and Pro- 
fessor Phillips), for promoting the publication of the di'owings requisite to 
the illustration of the Report on Fossil Reptiles by Professor Owen, be re- 
appointed, with the sum of 40/. (the residue of the former grant) at their dis- 
posal for the purpose. ^ 

That the Committee formerly appointed (consisting of the President of the 
Royal Society, the Rev. Dr. Buckland, Mr. Murchison, Mr. Jolm Taylor, 
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Sir IL T. De la BecUe, and Mr. C. Vigiiolcs, with power to add to their 
number), for taking measures to obtain Coloured Drawings of Railway Sec- 
tions beforc3 they arc covered up, be requested to continue their labours; and 
that the sum of 200/. be placed at their disposal for the purposes 

I'hat the Committee formerly appointed (consisting of Dr. Buekland, Mr. 
L. Horner, Mr. Wheatstone, Mr. Snow Harris, Lord Greenock, Mr. Milne, 
Professor Forbe-s, Mr. Pattison, Sir John Robison, Mr. T. J, Torrie, Major 
Portlock, Mr. Bryce) for registering the Shocks of Earthquakes in England, 
Scotland, and Ireland, and for making such MeUiorological Observations as 
may appear to them desirable, be re-appointed ; and that the sum of 100/. be 
placed at their disposal for the purpose. 

That Mr. Binney be requested to make an excavation at the junction of the 
Lo\ver New Red Sandstone wdth the Coal Strata at Collyhurst, near Man- 
chester, with the sum of 10/. at his disposal lor the purpose. 

That Major Portlock be requested to continue his experiments on the lYun- 
perature of Mines in Ireland ; and that the sum of 10/. be pl«aced at his dis- 
posal for the purpose. 

SECTION D. 

That Mr. H. E. Strickland, Mr. C. Darwin, Professor Honslow, Rev. L. 
Jt'.nyns, Mr. \V. Ogilby, Mr. J. Phillips, Dr. Rieliardson, Mr. J. O. W(‘st- 
wood, Professor Owen, Mr. Brpdcrip, be a Committee for printing and (*ir- 
culating their Report on Zoological Nomenclature, witli the sum of JO/, at 
tludr disposal for the ])urpose. 

That a Committee formerly appointed, consisting of Mr. II. E. Siiickland, 
Professor Daubc.ny, Professor Henslow, and Professor Limlley, be nHiuestod 
to continue their Experiments on the Growth and Vitality of Seeds, with the 
sum of 1(J/. 14cV. at their disposal for the purpose. 

That Sir Cliarles Lemon and Mr. .Tonathan Couch be a Committee for 
enabling Mr. Peach to continue his researches on the liabits of the Mariiuj 
Testacea, to institute a series of Experiments on their r(?production and 
Growth, and to draw up a Report on the result of his observations, with i ()/. 
at their disposal lor the purpose. 

That a Committee formerly appointed, consisting of Mr, Babington and 
Mr. Garnons, be requested to continue the researches on the preservation of 
animal and vegetable substances; and that the sum of 6/., formerly granted, 
be placed at their disposal for the purpose. 

That a Committee formerly appointed, consisting of Dr. Richardson, Rev. 
Dr. Buekland, and Mr. R, Taylor, lor defraying the nccessarj" expenses at- 
tendant on the preparation of Professor Ow<ui’s Report on British Fossil 
Mammalia, be re-appointed, with the sum of 100/, (the unexpended balance 
of a former grant) at their disposal for the purpose. 

That Sir W. Jardine, Mr, Selby, Mr. Yarrcll, and Dr. Lankester, bti a 
Committee for defraying the expense of illustrating undescribed species of 
Anopleiira, Foreign as well as British, with the sum of 25/. at their dlsj)osal 
for the purpose. 

That Mr. Edward Forbes be ix^piested to draw^ up a Report oil the* Jfa- 
diata ami Mollusca of the Tligf'an and Red Sea, with spcicial reference to the 
relation of the recent genera and species to those which have been liitlierto 
siqiposed to occur only in a fossil state, with 100/. at his disposal for tlio 
purpose. 

J'hat a Committee formerly appointed, consisting of Mr, Gray, Mr, Forbes, 
Mr. Goodsir, Mr. Patterson, Mr. 'Jlioinpson (of Beltast), Mr. Ball (ol Dublin), 
Dr. Geo. .Tohnston, Mr. Smith (of Jordan Hill), Mr, Coucli, Mr. Bartlett, 
Mr. 11. Bellamy, Mi% Walker, Mr. Lyte, and Mr. Wallace of Douglas (Isle 
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of Man), be requested to continue n series of researches with the dredge, with 
a view to the .investigation of the Marine Zoology of Great Britain, the illus- 
tration of the Geographical Distribution of Marine Animals, and the more 
accurate determination of the Fossils of the Pleiocene Period ; and that the 
sum of 501. be placed at the disposal of the Committee for the purpose. 

That Dr. Hodgkin, Dr. Prichard, Professor Owen, Dr. Hibbert Ware, Mr. 
.1. E. Gray, Dr. Lankestor, Dr. A. Smith, Mr. A. Strickland, and Mr. C. C. 
Babington, be a Committee for procuring information in regard to the va- 
rieties of the Human Race, with the sum of 5i. at their disposal for the pur- 
pose. 

MKDICAL SCIENCE. 

That Professor Sharpey and Mr. John Erichsen be a Committee for re- 
searches on Asphyxia, with the sum of 40/. at their disposal for the purpose. 

'J’hat Dr. C. J. B. Williams and Mr. James Blake be a Committee for re- 
searches on the Physiological operation of incdicinal agents, with the sum of 
40/. at their disposal fur the purpose. 

STATISTICS. 

That Col. Sykes, Viscount Sandon, Mr. G. 11. Porter, Mr. J, Hey wood. 
Dr. W. P. Alison, Mr. E. Chadwick, and Mr. G. W. Wood, be a Committee 
for continuing the Reports on Vital Statistics, with the sum of 150/. at their 
disposal for the purpose. 

MECHANICAL SCIENCE. 

That Sir John Robison and Mr. J. S. Russell be a Committee for com- 
pleting the Experiments on the Forms of Ships, with the sum of 100/. at their 
disposal for the purpose. 

That Sir John Robison and Mr. J. S. Russell be a Committee for reducing 
above 20,000 observations on the fonns of ships, with the sura of 100/. at 
their disposid for the purpose. 

That Professor Moseley, Mr. Enys, and Mr. Ilodgkiuson, be a Committee 
for procuring and defraying the expense of Morin’s Instrument for measuring 
velocity, and for completing the trial of the Constant Indicator, with the sum 
of lOO/. at their disposal for the purpose. " ' ■ 

That Mr. Ilodgkiuson be requested to continue his Experiments on the. 
Strength of Materials, with the sum of 100/. at his disposal for the purpose. 

That Mr. Fairbairn, Mr. Buck, Mr. Hodgkinson, Mi-. Nasmyth, Prof. Mon- 
tagu Phillips, Mr. John Davis, Mr. 11. Mallet, Mr. Lucas, and Mr. H. H. Wat- 
son, bcaCommittec for making Experiments to ascertain whetjier any and what 
changes take place in the internal constitution of metals when exposed to con- 
tinual vibration and concussion, as in the case of axles of locomotive engines 
and other machinery, with the sura of 150/. at their disposal for the purpose. 

That Mr, Anthony Hill, Mr Ciibbon, and Professor Gordon, be a Com- 
mittee for acquiring and employing the apparatus used by M. Bunsen in col- 
lecting the gases of Blast and other furnaces, for the use of those gentlemen 
appointed to prepare Reports on the Smelting of Iron. 

GENERAL NOTICE. 

Gentlemen engaged in scientihe researches by desire of the British Asso- 
ciation, are requested to observe that by a Resolution of the General Commit- 
tee at the Manchester Meeting (1842), all Instruments, Papers, Drawings 
and other Property of the Association, are to be deposited in the Kew Ob- 
servatory (lately placed by Her Majesty the Queen at the disposal of tlic 
Association), when not employed in carrying on Scientific Inquiries for the 
Association ; and the Secretaries are instructed to adopt the necessary mea- 
sures for carrying this resolution into eflfect. 
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Sympsis of Sums appropriated to Scientific Objects by the General 
Committee at the Manchester Meeting. 

Section A. 


Nomenclature of Stars 

British Association Catalogue of Stars | of * ' ' 

Anomalous Tides, Frith of Forth 

Hourly Meteorological Observations at Kingussie and Inver- 
ness 

Meteorological Observations at Unst 

Meteorological Observations at Plymouth 

Whewell’s Anemometer at Plymouth 

Osier’s Anemometer at Plymouth 

Reduction of Meteorological Observations 

Improvements in Anemometers 

Meteorological Recorder at Kew 

Meteorological Instruments and Gratuities . 

Kx})erimcuts with Balloons 

Magnetic Co-operation 

Action of Gases on Light 

Establishment at Kew 

Scientific Memoirs 


£> s. d. 
32 0 O 
‘ 1 ^ 0 0 
550 0 0 
120 0 0 

60 0 0 
35 0 O 

50 0 0 
10 O 0 
20 0 0 
75 O O 
15 0 0 
50 0 0 
40 0 0 
250 0 0 
S9 11 0 

40 0 O 
200 0 0 
50 0 0 


Section B. 

Chemistry and Physiology of Digestion 

Gases from iron I^'urnaces 

Cliemical History of Tauniu , . . 

Colouring Materials used in the Arts 

Gxidation of Rails of Railways 

Section C. 

Fossil Reptiles (Publication of Report) ....... 

R ailway Sections 

Earthcpiake Registration 

Section of Lower New Red Sandstone 

Subterranean Temperature in Ireland 

Section D. 

Report on Zoological Nomenclature 

Vegetative power of Seeds 

INlariue Testacea 

Preservation of Aninial ami Vegetable Substances .... 

British Fossil Mammalia 

Undescribed Ariopleura 

Ruiliata and Mollusca of the iEgean and Red Seas . . . 

Marine Zoology 

Races of Men 


£1711 

11 

0 

. 60 

0 

0 

. 50 

0 

0 

. 10 

0 

0 

. 10 

0 

0 

. 20 

0 

0 

£150 

0 

0 

. 40 

0 

0 

. 200 

0 

0 

. 100 

0 

0 

. 10 

0 

0 

10 

0 

0 

£360 

0 

0 

10 

0 

0 

. 16 

14 

0 

. 10 

0 

0 

6 

0 

0 

. 100 

0 

0 

. 25 

0 

0 

. 100 

0 

0 

. 50 

0 

0 

5 

0 

0 


^£322 14 0 
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Section E. 


Researches on Asphyxia 
Medicinal Agents. . . 




Section F. 


Vital Statistics 

•t 

Section G. 

Forms of Ves.scls, additioiml Experiments 

Forms of Vessels, Reduction of Observations ...... 

Morin’s Instrument and Constant Indicator 

Strength of Materials 

Effect of Vibration and concussion on the internal structure of 

Metals 

Bunsen’s Apparatus 


f 

s* 

d. 

40 

0 

0 

40 

0 

0 

£80 

0 

0 

150 

0 

0 


100 

0 

0 

100 

0 

0 

100 

0 

0 

100 

0 

0 

150 

0 

0 

15 

0 

0 


£565 0 0 

Total of Money Grants .... £33.S9 5 0 


General Stxilement of Sums which hare Iwm imiil on Account of Grants for 

Scientiju; Purjtoses. 


Tide Discussions 


1834.. 


.£ .V. tL 

20 0 0 


1835. £ 5. d. 

Tide Discussions 62 0 0 

British Fossil Ichthyology ........ 105 0 0 

1(>7 0 0 

1836. 

Tide Discussions : 103 () 0 

British Fossil Ichthyology 105 0 0 

Th(‘rmometric Observations, &c .50 0 0 

Experiments on lung>coutinucd Heat 17 10 

Rain Gauges 9 13 0 

Refraction Experiments 1500 

Lunar Nutation 60 0 0 

Thermometers . . 15 6 0 

435 0 0 

1837. 

Tide Discussions i 0 

Chemical Constants 24 13 6 * 

Lunar Nutation . 70 0 0 

Observations on Waves 1(X) 12 0 

Tides at Bristol 150 0 0 

Meteorology and Subterranean Temperature . . 89 5 o 

Vitrification Experiments ISO 0 0 

Heart Experiments 846 

.Barometric Observations 30 0 0 

Barometers . 1 1 1 8 6 


918 14 6 
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1838. £ s, d. £ s. d. 

Tide Discussions 29 0 0 

British Fossil Fishes 100 0 0 

Meteorological Observations and Anemometer (con- 
struction) 100 0 0 

Cast Iron (strength of) 60 0 0 

Animal and Vegetable Substances (preservation of) 19 110 

Railway Constants 4*1 12 10 

Bristol Tides 50 0 0 

Growth of Plants 75 0 0 

Mud in Rivers 366 

Education Committee 50 0 0 

Heart Experiments 5*30 

Land and Sea Level 267 8 7 

Subterranean Temperature ........ 860 

Steam- vessels 100 0 0 

Meteorological Committee ........ 31 95 

Thermometers 16 4 0 

956 12 2 

1839. 

Fossil Ichthyology 11000 

Meteorological Observations at Plymouth ... 63 10 0 

Mechanism of Waves 144 2 0 

Bristol Tides 35 18 6 

Meteondogy and Subterranean Temperature . . 21 11 0 

Vitrification Experiments 9 4 7 

Cast Iron Experiments 100 0 0 

Railway Constants 28 7 2 

Land and Sea I.evel 274 1 4 

Steam- vessels’ Engines 100 0 0 

Stars in Histoire Celeste 331 18 6 

Stars in La Caille 1100 

Stars in R.A.S. Catalogue 6 16 6 

Animal Secretions . • 10 10 0 

Steam-engines in Cornwall ........ 50 0 0 

Atmospheric Air .... 16 1 0 

Cast ami Wrought Iron 4*0 00 

Heat on Organic Bodies 300 

Gsuses on Solar Spectrum 22 0 0 

Hourly Meteorological Observations, Inverness and 

Kingussie 49 78 

h'ossil Reptiles 11829 

Mining Statistics 50 0 0 

1595 1 1 0 

1840. 

Bristol Tides 100 0 0 

Subterranean Temperature 13136 

Heart Experiments 1819 0 

Lungs Experiments 8130 

Tide Discussions 50 0 0 

Land and Sea Level 116 1 


Carried forwaixl 


202 1 1 7 
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Brought forward .... 

Stars (Histoire Celeste) 

Stars (La Caille) * 

Stars (Catalogue) 

Atmospheric Air 

Water on Iron 

Heat on Organic Bodies 

Meteoi'blogical Observations ........ 

Foreign Scientific Memoirs ' . . 

Working Population 

School Statistics 

Forms of Vessels 

Chemical and Elettrical Phsenoraena 

Meteorological Observations at Plymouth . . . 

Magnetical Observations 

1841. 

Observations on Waves 

Meteorology and Subterranean Temperature . . 

Actinometers 

Earthquake Shocks 

Acrid Poisons 

Veins and Absorbents 

Mud in Rivers 

Marine Zoology ... 

Skeleton Maps 

Mountain Barometers 

Stars (Histoire C6leste) 

Stars (La Caille) 

Stars (Nomenclature of) ......... 

Stars (Catalogue of) 

Water on Iron 

Meteorological Observations at Inverness . . , 

Meteorological Observations (reduction of) . . . 

Fossil Reptiles . . . 

Foreign Memoirs 

Railway Sections 

Fornis of Vessels 

Meteorological Observations at Plymouth . . . 

Magnetical Observations 

Fishes of the Old Red Sandstone ...... 

Tides at Leith 

Anemometer at Edinburgh 

Tabulating Observations 

Races of Men 

Radiate Animals . . . . 

1842. 

Dynamometric Instruments . . 

Anopleura Britaunim . 

Tides at Bristol 

Gases on Light 


£ s. d. £ s. d. 
202 11 7 
242 10 0 

4 1.5 0 
264 0 0 

15 15 0 
10 0 0 

7 0 0 
52 17 6 

112 1 G 
100 0 0 

50 0 0 

184 7 0 
40 0 0 
80 0 0 

185 13 0 

1546 16 4 

30 0 0 

8 8 0 
10 0 0 
17 7 0 

6 0 0 
3 0 0 

5 0 0 
15 12 8 
20 O 0 

6 18 6 
185 0 0 

70 5 0 
17 19 6 
40 0 0 
50 0 O 
20 0 0 
25 0 0 
50 0 0 
62 0 6 
38 1 O 

193 12 0 
55 0 0 
61 18 8 
100 0 0 
50 0 0 

69 1 10 
9 6^ 3 
5 0 0 
2 0 0 

1235 10 11 

113 11 2 

52 12 0 
59 8 .0 
30 14 7 


Carried forward . . 


256 5 9 
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£ s. d. £ s. 

Brought forward .... 256 5 9 

Chronometers . . . 26 17 6 

Marine Zoology ••••'•••••••• 1 50 

British Fossil Mammalia lOQl 0 0 

Statistics of Education 20 0 0 

Marino Steam-vessels’ Engines ....... 28 0 0 

Stars fHistoire Celeste) 59 0 0 

Stars (British Association Catalogue of ) . . . . 110 0 0 

Railway Sections 161100 

British Belemnitcs . . ‘ 50 0 0 

Fossil Reptiles (publication of Keport) . . . . 210 0 0 

Forms of Vessels 180 0 0 

Galvanic Experiments on Rocks 5 8 6 

Meteorological Experiments at Plymouth . • * 68 0 0 

Constant Indicator and Dynamometric Instruments 90 0 0 

Force of Wind 10 0 0 

Light on Growth of Seeds 8 0 0 

Vital Statistics . 50 0 0 

Vegetative Power of Seeds 8111 

Questions on Human Race 7 9 0 

144.9 17 


rf. 
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Extracts from Resolutions of the General Committee, 

Committees and individuals, to whom grants of money for s<uentilic i>ur- 
poses have been entiTisted, arc required to present to each following meeting 
of the Association a Report of the progress which has been marhi ; with a 
statement of the sums which have been expended, and the balance which re- 
mains disposable on each grant. 

Grants of pecuniary aid for scientific purposes from the funds of the Asso- 
ciation expire at the ensuing meeting, unless it shall appear by a lleport that 
the Recommendations have been acted on, or a continuation of them be 
ordered by the General Committee. 

In each Committee, the Member first named is the person entitled to call 
on the Treasurer, John Taylor, Esq., 2 Duke Street, Adelphi, London, for 
such portion of the sum granted jis may from time to time be required. 

In grants of money to Committees, the Association does not contemplate 
the payment of personal expenses to the Members. 

In all cases where additional grants of money are made for the continua- 
tion of Researches at the cost of the Association, tlic sum nanied shall be 
deemed to include as a part of the amount, tlie specified balance w hich may 
remain unpaid on the former grant for the same object. 


On Thursday evening, June 23rd, at 8 the President, the Right Hon. 
Lord Francis Egerton, M.P., took the Chair in the FricTuls' Meeting House, 
Manchcsterji and delivered an Address (see page xxxi.). 

On Monday evening, in the Theatre of the- Athenanun, Mr. Viguoh s <‘x- 
plained tlui principles and construction of * Atmospheric Railways,' and Sir 
M. L Brunei described the ‘ Thames Tunnel.’ 

On Tuesday evening, in the same Room, Mr. Murchison statc'd the 
result of his recent Surveys of the Geology of Russia, in which ho was ac- 
companied by Count Keyserling and M. Do Verrieuil. 

On Wednesday, at 8 iMVf. the Concluding General Meeting of the Associa- 
tion took place in the Friends’ Meeting House, when an account of the l^uo- 
CEEDINGS OF THE GENERAL COMMITTEE was rcad by Coloiicl Sabinc. 




ADDRESS 


LORD FRANCIS EGERTON. 


Gentlemen, — Some twelve years have now elapsed, sinee, by the exertions of 
individuals, most of whom are now present, the prototype of this meeting was 
held in the city of York ; and so successful was that first experiment, that it 
has been annually repeated. The order and course of tlic proceedings of the 
body there constituted and arranged, has not, I apprehend, been strictly 
uniform, but T believe, on the whole, it has been usual, that on the occasion 
of its annual assemblage, those proceedings should be open to some observa- 
tions ineidmital to the occasion, on the part of the Presidejit ; and this pre- 
liminary duty I am anxious, to the utmost of the very limited means of my 
ability, to execute. In the earlier meetings of this Society, and on occasions 
wlu.'n the ofHce I now hold has been filled by men distinguished by scientific 
acquirement, it was, 1 believe, found possible and convenient Jfov sutdi Pre- 
sidents to include in a preliminary discourse, a compressed but instructive 
slalcinent of past proceedings and present objects, 'fhe punctual and com- 
plete observance of such a practice, indeed, could not be consistent with 
those arrangements which admit to the occasional honour of your Presidency, 
indiviiluals, selected, like myself, not for any scientific jiretensions, but from 
the accidents of local connexion with the place, rather than the objects of 
th<^ assemblage. I apprehend that other reasons of equal urgency exist, 
calculated to make this custom one of partial ol)servance. The operations 
of this Society have grown with its growth, and expanded with its strength ; 
and I am happy to believe that it would be difficult for the most able and 
instructed of those with whose knowledge I am proud, for the moment, to 
find my own ignorance associated, now to compress into reasonable Hunts, 
and to reduce to terms adapted to a mixed audience, a satisfactory summary 
of scientific proceedings, past and contemplated, connected with the labours of 
tins Society. If, indeed, I look to the proceedings of the last year s meeting 
at Plymouth, I find some warrant for this sup]) 08 ition. You met last year, 
indeed, under different auspices. 1 cannot forget — 1 wish for the moment 
you could — hoAV'^your Chair was then filled and its duties discharged. Could 
you forget the fact, it were hardly to my interest to awaken your recollec- 
tion to it, that such a man as l^rofessor Whewell filled last year at Plymouth, 
an office w^hich I now hold at Manchester. 1 do so for the purpose of re- 
marking that he, more able, pf^rlmps, than any man living in this country to 
give you a concise and brilliant summary of all that he and his fellow- 
labourci*s are doing, forbore in his discretion from that endeavour. If he, 
then, who is known in matters of science to have run 

Through each mode of the lyre, and be master of all/' 

abstained from that undertaking, I may now be excused, not for my own 
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Bilence, •which would require no apology, but for not calling on one of your 
other functionaries to supply my place tor the purpose. 

Slightly, indeed, before I sit down, I may preBuine to touch on one or two 
topics which I m^ consider immediately illustrative of the advantages ot 
this Institution. In the first instance, however, allow me to indulge tor a 
moment in the expression of feelings of congratulation on the subject of the 
particular locality which sees us here together. (Juests and strangers will 
excuse me — inhabitants, I think, will sympathise with me, if, as a neighbour, 
and all but an inhabitant, I indulge in some avowal of complacency on this 
subject. It is not merely that to this spot from which I now address you, 
mechanical invention and skill have long been attracted as to one of their 
principal centres; nor that a neighbourhood so rich in mineral treasures 
bears its own recommendation to the followers of several important brunches 
of natural science. TItese, with a host of other local reasons, might well 
justify the selection of Manchester as a place of scientific assemblage. 1 1 
has, in my opinion, a claim of equal interest as the birth-place, and still the 
residence and scene of^ the labours of one whose name is uttered with re- 
spect wherever science is cultivated, who is here to-night to enjoy the 
honours due to a long career of persevering de.votion to knowledge, and to 
receive, if he will condescend to do so, from myself, the expression of my 
own deep personal regret, that increase of years, which to him, up to this 
hour, has been but increase of wisdom, should have rendered him, in respect 
of mere bodily strength, unable to fill, on this occasion, an office which, in 
his case, would have received more honour than it could confer, I do 
regret that any cause should have prevented the present meeting, in his 
native town, |rom being associated with the name of Dalton as its I’resident. 
The Council well know.my views and wishes in this matter, and that, could 
my services have been available, I would gladly have served as a <loor-koept*r 
in any house where the father of science in Manchester was enjoying his just 
pre-eminence. 

It is no part, as I consider it, of my present office to discuss the reasons 
which have induced others to suppose that I might hold it, at least, without 
prejudice to the interests of the Society, or of this meeting. With those who 
originated its efibrts, who conceived its formation, and who have tended it 
from its cradle in York tp its present vigorous maturity in Manchester, 1 
respectfully leave my apology. In addressing to you any remarks on the 
objects we are met to promote, I can only do so in one way, by endoavonring 
to convey to you the impressions of an unscientific man — the reasons which 
induce me, as such, to wish success to its operations, and to defer to the 
judgment of those who have thought I might be of service in my present 
position. All readers of German litemture must have observed the frwjuent 
recurrence of a word which signifies the position from which an olijcct is 
viewed by the spectator — the Standtpunkt, or place of standing, meaning 
the place from which an object is viewed by a spectator, the position of 
which must govern the accuracy and extent alike of his vision. My view 
of the vast temple of science which, raised by Recessive architects, is daily 
deriving new additions, is dim, and distant, and shadowy. Not even a prose- 
lyte of the gate, fiir less a Levito of the sanctuary, I cannot mould my lips 
to any Shibboleth of entrance; and though I fain would worship at a distanc<s 
the echo of the ritual falls too faintly on my ear to allow me to join in the. 
service of the altar. The pile is a vast one ; but who shall live to pronounce 
it complete? New edifices are daily arising round the central structure. 
Many a shaft remains to be polished, afid many a capital to be elaborated into 
new forms of fitness and of beauty. The architects, I know, are at work 
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I hear with you the clink of the trowel and tlie hamnu^r. llic builder is busy 
on the ground from which Bacon cleared the rubbish of ccuturi(*s, and shapinl 
the vast esplanade, the Moriah of philosophy, into a fit foundation for tlie 
subsequent erections of Newton and others. All this is going on, — I u\ay and 
do congratulate you on the fact ; but it is not for me to describe and particu- 
larize the progress of the labour. This will be done by the builders tlienr 
selves in those st^ctional df?partments into which they have divided themsclvos- 
Tliere the geologist will teach and learn the results of recent research and 
adventurous travel. Mr. I^yell is still, I believe, pursuing his investigations 
in the distant regions of the New World, but Mr. Murchison is returned rich 
with the results of his exploration of an interesting portion of the Old, and to 
tell you how highly and how juvStly such objects and such Iaboui*s m his liave 
been appreciated, how lionourably to himself they have been assisted and 
promoted by the sovei'eign of those vast domains. With the political nature 
or extent of that sovereign s power we liave here nothing to do. Quid 
cosus Cantaber aut Seythus cogitet is no subject for our thoughts or disejuisi- 
tioiis ; but his liberal appreciation of science, as evinced in the recent ease of 
my friend Mr. Murchison, is worthy of our warmest acknowledgments; and 
1 trust that those distinguished men among Ins subjects who liave honoured 
us with their [ireseiice on this occasion, will bear back to him evidence of the 
fact, that the followers of science* in England duly appreciate his conduct 
towards their countrymen. You will learn in those Sections through what 
new channels tlie electrical inquirer has directed the fluid which Franklin 
snatched from Heaven, into what shapes, and what service, the grasp of 
science has compelled the imponderable Proteus it is his mission to ensliive. 
to his bidding. The communication and the discussion of these piust achieve- 
luents, the suggestions of new riiethods and branches of inquiry wduch spring 
from such discussion, are among the main purposes of our meeting, and the 
volumes of this Society’s Transactions bear ample witness to their accoiri- 
plishnumt. We have, indeed, no longer to deal with conjecture in this respect ; 
we have no loiiger an estimate to show, but an account, a profit, and a divi- 
dend* It was well for the originators of this Society to enter into calculations 
of prospective advantages, to foreshow that from personal intercourse and 
collision, light and h«'at would be elicited, tliat dormant energies might be 
excited in various parts of the country by the nomadic principle of this (So- 
ciety, tliat scientific operations which require simultaneous exertion on an 
extensive scale, might derive their necessary element of combination, and 
their necessary funds, from the voluntary association of men in this shape. 
All this it was reasonable to predict, and fortunately it is no loss easy now to 
show that the prediction has been in all particulars of importance ratified by 
the result. It has been observed on more than one former occasion, — it was 
noticed on the last by my predecessor in the Chair, and at York in 18^M, — 
that in the whole range of physical science yVstrononiy was the only one which 
had, generally speaking, derived direct assistance from governments, or oven 
enjoyed wliat I may call the patronage of society at large. It was also re- 
marke<l, with equal force and truth, that nuiiiy other subjects are specially in 
neetl of that species of assistance wdiich the power of the State, or the opu- 
lence of individuals, can aflbrd to the otherwise solitary man of scienci*. It 
has come, as you well know, within the scope of the operations of this Society 
to endeavour, in many instances, |;o meet and remedy tliis deficiency. To the 
science of the stars the first rank in the table of precedence may indeed b*' 
clieerfully conceded. I^et it walk first in tliat dignity with wliich its very 
nature invests it, but let it not walk alone. The connexion, indeed, l)(*twccn 
that science and the State, between Greenwich ainl Downing Stn?et, r<*st.s 
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now upon the soundest principles of mutual advantage. It wajf not always 
thus that the astronomer found favour and footing in the councils of states- 
men and the courts of princes. Time was when the strange delusions of 
judicial astrology reduced such men as Kepler to the level of Dr. Dee ; and 
it is melancholy to think how much of such a life as Kepler’s was wasted in 
casting the nativities of princes, and calculating the fortunes of their foolish 
and wicked enterprises, 'fhc sun of science has drunk these mists. The tele- 
scope of a Wellington was pointed, not like that of Wallenstein from his ob- 
servatory in Egra on the heavenly host, but on the frowning masses of his 
country’s foes. He knew but one, the Homeric omen, the defence of his 
country and the performance of his duty. Three centuries ago, a Mr. Airy 
might have beeu distracted from his intense and important labours at (Jrecn- 
wich, to mark what star was culminating at the birth of a royal infasit. We 
do not now watch the configuration of the heavens on such events ; but to 
that Providence which has shielded the mother, and under that Providence to 
the love and prayers of a loyal people we cheerfully confide the fate and fortunes 
of the infant hope of England : still, though such delusions arc swept away, it 
is impossible that in this maritime country the protection of the State should 
not in the first instance be accorded to the science which directs licr fieets. 
Even here, as you well know, the labours of this Society have not been 
wanting nor inefiicient. Her advice has been followed, the contribution of 
her funds has been accepted. It is to the suggestion and the actual assist- 
ance of this Society that the country owes the reduction of observations now 
in progress under Mr. Airy ; and were this the only practical result of which 
w’e had to boast, I might ask whether this were a mere trifling benefit con- 
ferred upon the nation which has accepted it at your liands. On this parti- 
cular point, were it in the least degree doubtful, I might hereafter find an 
opportunity of appe9.1ing to Prof. Bessel, whose authority was specially quoted 
on a former occasion, and who w'ill shortly be hero in person to support it. 
Yes; and the railroad on Monday will convey in one of its carriages a most 
important freight. Adam Smith says, that of all luggage man is the most 
difficult to transport ; fortunately the difficulty is nut commensurate with the 
value of the article. 

“ Weigh’d in the balance liero dust 
Is vile as vulgar clay.” 

Were it ofoerwise I doubt whether the workshop of ray friends, Messrs. Sharp 
and Roberts, could construct an engine of power sufficient to draw here in 
safety a freight so illustrious as one which is shortly expected here by sucli 
conveyance. If ever accident is destined to happen on the Birmingham and 
Grand Junction rail-road, I hope it may be spared us on an occasion when 
two such companions as Herschel and Bessel are trusting their lives to its 
axles. May they convey to us in health and safety the illustrious stranger, 
the accuracy of .whose observations, and the grasp of whose calculations 
have enabled him, if I am rightly informed, to pMs thelipiits of our planetary 
system- and the orbit of Uranus, to expatiate extra fiammantia nxmia mundi, 
and to measure and report the paraUax and the distance of bodies, which 
no contrivance of optics can bring sensibly nearer to our vision — and which 
remain on the mirrors of our most powerful telescopes, the same points of 
unextended light which they appeared to the Chaldean shepherd. 

I have been speaking of matters for some time post in progress, and no- 
torious to ail who have taken an interest in your proceedings, 't’hey are gra- 
tifying as proofs that the impulse of this Society has ^n communicated and 
felt in high quarters. It is surely desirable that, under any form of go- 
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vernment, the collective science of a country should be on the most amicable 
footing v^ith the depositories of its power ; free, indeed, from undue control 
and interference, not dangling in antechambers, nor wiping tlm dust from 
palace staircases, uncontaininated by the passions and influences with which 
statesmen have to deal, but enjoying its good will and favour, receiving and 
requiting with usury its assistance on fitting occasions, and organized in such 
a manner as to afford reference and advice on topics with respect to which 
they may be required. One more recent instance of the operations of this 
Society in this respect I may mention, in addition to those I have slightly 
enumerated. I do not refer in detail to other most important operations 
which owe their origin to tliis Society — the Magnetic Expedition now in pro- 
gress ; the extension of the Trigonometrical Survey on an expanded scale, sug- 
gested by you, and liberally adopted by the Board of Ordnance — tliese and 
many other similar matters are recorded in your Transactions ; and to those 
Transactions, rather than to any defective catalogue of mine, I would reler 
those who niay doubt the benefit of our labours. The most recent instance, 
however, I cannot omit; I mean the important accession to the means of this 
Society of a fixed position, a place for deposit, regulation, and comparison of 
instruments, and for many more purposes than I could name, perliaps even 
more than are yet contemplated, in the Observatory at Kew. This building 
was standing useless. Tiic Council of the Association approached the throne 
with a petition that they might occupy it, and I am happy to say that tlie 
scefjtre was gracefully held towards them ; and I think this transaction a 
fair instance of that species of connexion between science and government, 
which I hope may always be cultivated in this country, f am informed 
that the purposes to which this building is readily and immediately appli- 
cable, arc of an importance wdiich none but men advanced in science can 
a))preeiate. You will hear further of them in the Committee of Ilecom- 
nicndations. 

With reference to the pjist transactions of the Society, it would be a pre- 
sumption in me to enter upon any detail. I confess, however, that on looking 
over the printed Transactions of the year 1839, my eye was caught by a pa- 
ragi^aph of the introduction to Prof. Owen’s treatise on the fossil reptiles of 
(jrc^at Britain, in which he avows that but for the assistanex*, of the Associa- 
tion he should have shrunk from the undertaking of that work. The context 
to this passage is a vast one. Those who wish to feel the entire force of the 
commentary it conveys, must follow it througli the pages of subtle disquisition 
whicli succeed it. I ask you, learned and unlearned alike, to give but a glance 
at those pages. Seeiiow the greatest — am I wrong in calling him so? — of 
the British disciples of Cuvier walks among the shattered remnants of former 
worlds, with order and arrangement in his train. Mark how, page after page, 
and specimen after specimen, the dislocated vertebrae fall into their places, — 
how the giants of former days assume their due lineaments and proportions, 
some shorn of the undue dimensions ascribed to them on the first flush of 
discovery, others expanded into even greater bulk, all alike bearing the inde- 
lible mark of adaptation to the modes of their forgotten existence, and preg- 
nant with the proofs of wisdom and omnipotence in their common Creator. 
This is a portion, at least, of the results of this Society. I select it for no- 
tice, because it deals with a subject which comes, partially at least, within the 
comprehension of those to whom algebfaical formulae or the hieroglyphics 
of mathematical science are a sea-leil letter. 

Gentlemen, I have endeavoured by these remarks to convey to you the ge- 
neral reasons which induced me, an unscientific man, to wish this Society 
success, and to endeavour to assist that success by any means at my disposal. 
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I would ask leave, before I conclude, to further illustrate these views and 
feelings which are intidental to my own position, by reference to a scientific 
transaoStion of no very distant date. Some two years ago, as I have under- 
stood, an adwnturous and scientific paity, with Prof. Agassiz at its head, un- 
dertook the ascent of that Swiss mountain, whose name indicates that it had 
for ages been pronounced inaccessible to the foot of man. They applied, 
howeyer, to physical difficulties in this case the energies and perseverance 
which have won them many triumphs over intellectual obstacles, and they 
succeeded. I doubt not that there were many who, from the chalet and the 
pasturage bene.ath, ^j^rected their glasses to those peaks of ice, and watched 
with intent and thrilling inf^rest the progress of those adventurers. Perhaps 
among them wfere some who, by some trifling incursions into those awful re- 
gions, in pursuit perhaps of the artist s or the hunter s pastime, hitl learned 
to appreciate the dangers of the crevice, the toil of the ascent, cut step by step 
with tlie hatchet in the precipitous ice, and the general magnitude of the en- 
terprise. Be assured, you climbers of the heights of science, and there arv 
many of you here, that individuals so situated hail the progress they cannot 
share, — that they sympathize with your advance, lament when you arebafflc'd; 
and that when you plant your flag on some hitherto virgin summit, tJjcir 
shout of applause would reach you from below,— if it could be conveyed to 
your organs by the pure and attenuated atmosphere it is yours, and yours 
alone, to breathe. " Dwellers in the peopled valley as we are, absorbed by 
other cares, and I hope, discharging other duties, breathers of a heavier and 
too often tainted atmosphere, we yet can look iipwanls. We watch and 
count ycjjir tridhnphs ; *&tid as you gain them, we gladly add your names to the 
list of those who have done honour'to their couTitry and service to their kind. 
For your labours have this privilege, that while their results beeoir\c the com- 
mon property of inan, for that very reason, and because they cunfer that com- 
mon benefit, tlfcy elevate the country in which tlu^y originate in the senate of 
nations, and gratify the most reasonable feelings of national pride, wfiilctJiey 
fulfil to the most unrestricted extent the obligations of our common hu- 
manity. 
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Itepof^' of the Cominittee^ consisthig of Sir J. IlERsciiEr-, the 
Master of Trinity College, Cambridge, the Dean op Ely, 
Dr. Lloyd, and Colonel Sabine, appointed to condiiet the co- 
operation of the Hritish Association in the system of Simnltfi- 
neous Magnetical and Meteorological Observations. 

YoUll Committee have great pleasure in being enabled to continue their 
liitherto lavoui’ablc report of tlie progress of the important operations whicli 
tiu'y have been delegated to watch over ; and the extent of tiieir o])erations 
being now vastly increased, by the addition of now ibreign establishments 
observing upon the same (soneerted plan, and at the same horn's, — by tin; adop- 
tion of a system of colonial and national magnetic Surveys, based upon and 
correlative with the fundamental determinations at the fixed magnetic centres, — 
and by the introduction of new instruments and processcsof observation, afford- 
ing great facilities f<»r magnetic determinations to travellers both by land and 
aea, — it will be convmnent, both for clearness and pntcision, if we subdivide this 
our report into several distinct sections, according to the subject matter of 
these and other heads. And as offering grounds of the warmest interest and 
most lively sympathy to a British audience, we shall commence with the 

1. Antarctic Expedition. 

Our last year’s report brought down the account of the progress of the ex- 
pedition to its departure from Hobart Town in November 1840. The pub- 
lished extrapts from the dispatch of Cai)tain lloss, dated April 7, 1841, con- 
taining the details of the brilliant succeas of the exjiedition in penetrating the 
formidable barrier of ice, which hiul bafllcd the efforts of the French and 
American navigators, (an achievement as daring as any which has illustrated 
the annals of British nautical prowess,) and of his discovery of the great vol- 
canic and lofty continent of Victoria in the previously unexplored seas far to 
the southward of that barrier, must be too fresh in your recollection to need 
atjy recapitulation in this report. It is with the magnetic observations and 
results of the voyage only, that our immediate concern lies. 

Landing on the Auckland Islands shortly after leaving Hobart Town, Cap- 
tain lloss observed there the Novemlwr term of 1840. Abandoning then, by 
reason of the ill success of Ins predecessors in that direction, his original in- 
tention of sailing across the isodynamic oval surrounding the point of maxi- 
mum intensity, his adopted course led him between the two southern foci. 
And although his return to the northwanl was by a more w'csterly route, it 
seems probable that ho was generally to the eastward of the present locality of 
the greatest iritensity. The magnetic observations accumulated in this voyage, 
however, have only lately reached England. Their full import therefore can- 
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not yet be known ; but it is understood that intensities have been observed by 
Captain Boss in these regions exceeding 2^ tiiU(ps the minimum observedby him 
near St. Helena; and that intensities of this high value; prevail with little 
variation over a space extending from the 47tfa to the 77th degrees of lati- 
tude. The intensity in lat. 76^, where the nearest approach was made to tlic 
magnetic pole, was found to be actually less than in 47^- The nearest ap- 
proach to that interesting point, viz. the magnetic pole, was made in lat, 76° 
12', long. 164?° cast, the dip being between 88 and 89 degrees. 

It was mentioned in our last Report that the publication of the magnetic 
observations of the expedition had, at the request of the Admiralty, been 
placed under the superintendence of Lieut. Col. Sabine. The first portion 
of this w^ork has been published in the Phil. Trans, of the present year, con- 
taining the observations of intensity made at sea between England and Ker- 
guelen Island. In this paper, the 3rd of a series of “ Contributions to Ter- 
rcstial Magnetism” which wc owe to Col. Sabine/s zeal and industry, the whole 
series of interesting observations made on board each of the ships with Fox’s 
statical or deflecting magnetometer, ax’e carefully analysed, i)rojec‘ted, and rea- 
soned on. The results arc every way most satisfactory as regards the prac- 
ticability of observing with precision at sea, in all sorts of weather ; as a 
proof of which, it will be necessary only to mention, that out of 647 observa- 
tions of this kind made . between London and the Cape of Good Hope, on 
board the Erebus, one only was found so far ivroconeileable with their g(*neial 
tenor as to be declared doubtful : while the obst;rvations taken on board both 
ships, when compared, exhibit a steady accordance; wdiich cannot be accidental 
and may well be termed beautiful. From this examination it Avould appear (if 
earlier observations can be relied on) that the line of least intensity on suc- 
cessive meridians in the middle and eastern part of the Atlantic Ocean is tra- 
velling rapidly northward. 

In addition to the sea observations, the expedition since our last Report 
has made absolute determinations and observed terms as follow : — 

1840. Nov Auckland Island. 

1841. May and June Van Diemen Island. 

— July Sydney. 

Aug,, Sept., Oct., Nov.. . . . New^ Z(;alaiul. 

The November term having been kept in the Bay of Islands, the expedi- 
tioPi according to the last letter received from Capt. Ross, dated Nov. 22, 1811, 
was to sail thence the day following to resume the exploration of tlm Antarctic 
regions. His intention, as stated in that letter, w as to traverse the isodynainio 
oval surrounding the focus of greatest intensity, supposed to be in lat. G0°, 
long. 2.35® east, and steering thence directly south to the edge of the ice-pack, 
to make, on reaching it, for the point at which the first year s exploration of 
the coast of the new continent terminated, with intention to pursue the barrier, 
wherever its course may lead. The working out of this arduous undertaking 
may of course involve a winter spent within the antarctic circle. Should it 
be otherwise, we may expect shortly to hear of the arrival of the expedition 
at the Cape of Good Hope, or at the Falkland Islands *. 

2. Sritish JFareif/n Observatories. — Extension of the period for whieh the 
British Establishments have been granted by the British Government. 

All the British and Indian magnetic observatories, that at Aden excepted, as 

♦ By letters received sin^c the meeting of the British Association at Manchester, wc laern 
that the Expedition arrived at the Falkland Islands in April of the present year, and \yas to 
sail again for the Antarctic Circle in October. 
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well a» those Continental ones which can be regarded as inthnatoly connected 
with and bearing part in the great operations in progress — areofeourse, and have 
long been, in full activity. The Russian Government has been pre-eminently 
active in the establishment of new observatories, and supported by the power- 
ful protection of M. le Comte Cancrine, Minister of I'iiiance, as well as 
aided by funds placed at his disposal for the purpose by IVinco Mentchikotf 
and other Russian noblemen of ciistinction, the zealous and energetic director- 
general of the Russian observatories, M. Kuptfer, has succeeded in procuring 
th(' establishment of magnetic observatories at Kasan, Barnaoul, Nertschinsk, 
and Catherinebourg, and in bringing them by his personal exertions into a 
state of efficient activity, as well as in obtaining the re-erection of the old 
and insufficient observatories of Tiflis and Nicolaijeff, and the prospect of a 
new foundation for the same purposes at Moscow, under the auspices of Count 
8trogonoff, curator of the university of that city. 

This vast development of the original plan of operations, followed up as it 
has been by almost every European power, has of course not beem accom- 
plished, to say nothing of expenditure, without the lapse of much valuable 
time. The original term of observations granted by our t)wii Govcrmiieiit 
and the East India Company, was three years, wdiich expire in the current 
year — -just when in fact everything is come into full action, and the fruits of 
so miuth labour and expense are beginning to be regularly gathered in, on a 
scale commensurate to the exertions used. I'lie necessary preparations, tlm 
instruction of officers, their conveyance to their points of destination, the 
building of observatories, the establishment and adjustment of instruments, 
were all works of time. The first year of the term was necessarily thus oc- 
cupied, and in some cases a considerable portion of the second; so that in no 
case has anything like the three years of actual observation contemplated, 
been secured. Under these circumstances, and considering that a pause for 
the present, and resumption at some future time of the observations, would 
involve the breaking up of the whole system so auspiciously commenced, thei 
dismantling and decay of the existing observatories, the fresh initial expense, 
delays, and difficulties of concerted organization in their re-establishment, it 
was considered advisable by the President and Council of the Royal Society 
that application should be made to Government on their part for the con- 
tinuance of the observatories during another period of three years, to termi- 
nate wdtli the end of the year 1845. At the same time it was officially inti 
mated on the part of the Russian Government, that the Russian observatories 
should be kept on as long as tlie British ; Baron Brunow at the same time 
stating, that so far from suj)posing the pei'iod thus asked for long, his com- 
munications led him to presume that it w'oiild be considered as the shortest 
time in which the objects contemplated w^ere likely to be accomplished, and 
in which adequate returns could be made for the great exertions and outlay 
occasioned in the establishment of the obs<^rvatories. 

To these representations your Committee arc happy to be enabled to re- 
port that an unhesitating assent on the part of the British Government has 
been given, and that in consequence the continuance of the general system for 
three additional years must be considered secure. Whatever may be the 
course of men's opinions as to the additional burdens recently imposed on the 
country, men of science may at least congratulate themselves that their (|uota 
of the general contribution will be devoted to objects which they cannot but 
heartily approve. 

To this new period that which is on the point of elapsing must be consi- 
dered (independent of the rich and valuable results it has yielded) as a pre- 
paration of incalculable value, since whatever modifications and improvements, 
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under a revised system of instructions, it will be found necessary to introduce, 
will now be based on mature experience, and adopted with sound deliberation. 
Uniformity can now be insisted on in points which were necessarily at first 
open to peculiarities of local and individual practice. Hourly in place of two- 
hourly observations may possibly be found generally practicable. Instrumen- 
tal corrections, and especially that for the temperature of the magnets, which 
has proved to be the most important of all, as well as the most difficult to as- 
certain, will have been accurately determined, and can henceforward be con- 
fidently apifiied. 

But in regarding what has been done as preparatory to what is to follow, 
we are not to lose sight of its actual independent value. Were it only on ac- 
count of its affording so vast a basis of comparison with the itinerant results 
of the antarctic expedition, it would have been inestimable. The demonstra- 
tion it has afforded of the ubiquity over the whole globe of those singular dis- 
turbances to which the name of Magnetic Storms has been applied, could 
have been no otherwise obtained, and is in itself a physical result of the first 
importance. The data it has afforded for the revision of the Gaussian theory 
arc numerous, and beyond all comparison more exact than any which had ever 
before been collected. In a word, were the series broken off at this point, 
though we must have grieved to find ourselves arrested iu full career, we 
shouldstillhave found cause to regard the operation as conspicuously successful. 

3. Magnetic Surveys. 

SmUhem Africa.— .-lAevit. Clerk, li.A., who is noticed in the last Report as 
having been ordered by the Master-General of the Ordnance to join the mag- 
netic observatory at the Cape of Good Hope, in anticipation of an application 
for this survey, arrived at the Cape in December, and has since taken part iu 
the duties of the observatory as assistant to t’apt. Wilmot. In the estimate 
which has been forwarded to the Treasury of the expenses of the magnetic 
establishments under the department of the Ordnance for the newly autho- 
rized periml, Lieut. Clerk and one additional gunner are included in the 
strength of the Cape observatory, the survey having been made part of tlie 
duties of that establishment. It is proposed that the survey shall comprehend, 
in addition to the colony itself, as extensive a portion of the earth’s surface in 
all directions from the observatory as time and circumstances will permit. 
rA^plication has been made to the Admiralty (who have on all occasions shown 
the utmost readiness to promote magnetical inquiries,) to permit the sea poi'- 
tions of this survey to be carried into execution by occasional opportunities 
which the Admiral at the Cape station may be able to afford without prejudice 
to the public service in other respects, in Her Majesty’s ships and vessels 
under his command. This will include tlie coasts of Africa on either side of 
t)ie Cape. When this portiem of the survey shall have been considerably ad- 
vanced, we shall be better able to judge of the expediency of completing the 
cirde by an excursion into the interior. With a view to this. Inquiries have 
been set on foot at the Cape, and answers received from the colonial autho- 
rities in the commissariat and surveying departments, relative to the most de- 
sirable route, the strength of tlie party, time required, mode, and probable 
cost of transport anff subsistence, &c. The Geographical Society have also 
furnished notices of high interest as to the joints of geographical discovery 
(including the discovery of the Great Lake in the interior of South Africji, 
whose existence is considered certain, but which has never been visited by 
any European), which might be accomplished consistently with ffie olgects of 
such survey. 

Xforth America,-— hieiiU lteftoyf R. A., has been appointed successor to Lieut. 
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lliddell> in the principal direction of the observator}^ at Toronto, and of the 
survey there, which, as at the Cape of Good Hope, is made a part of the ge- 
neral duties of the establishment. Having been relieved at St. Helena by 
Lieut. Smyth, Lieut. Lefroy is now in England preparing instruments for the 
survey, and will proceed to America in a few weeks. Since Lieut. Riddell’s 
return to England in January IS+l, on account of health, the observatory at 
Toronto has been conducted in the most satisfactory manner by Lieut. Young- 
husband on the excellent system established there by Mr. Ridiiell. Exten- 
sive as is the field of reseai'ch which now opens in that quarter of the globe, 
and arduous as will be the hvsk of profiting duly by the opportunities likely 
to be afforded, the zeal, intelligence, and perseverance which have been al- 
ready shown by Messrs. Lefroy and Younghusband, give the best assurance 
of the good performance of the further service entrusted to thorn. The Hud- 
son’s Bay Company, with its accustomed readiness to promote scientific in- 
quiries of all kinds in their extensive territories, have most liberally under- 
taken to furnish conveyance in the summers of 184*3, 1844, and 1845, over 
the countries to the north and west of Canada, extending to the shores of 
Hudson’s Bay and to the Pacific Ocean, and have made the further offer of 
a passage in one of their annual ships from Hudson’s Bay to England, so as 
to include in the survey the interesting magnetic region of Hudson’s Bay 
and Straits. 

The operations thus contemplated in the north will connect themselves 
with magnetic surveys actually in progress by several distlriguished magneti- 
cians in tlie United States. Mr. Bache has during the last summer com- 
pleted the systematic survey of Pennsylvania, commenced in the preceding 
year, including the three elements of Declination, Inclination, and Intensity. 
Professor Loomis has extended his series of observations of the Inclination 
over many parts (previously unvisited by him) of the States of Ohio, Indiana, 
Illinois, and Missouri. M. Nicollet has also observed in the same region, and 
Dr. Locke has added a contribution. These and other similar operations 
which we may expect in the United States, from the increasing interest which 
magnetism excites there, will connect the Northern British survey with the 
determinations of Captain Barnett, H.N., commanding H. M. S. Thunder, on 
the southern coasts of the United States and in the Gulf of Mexico. Cap- 
tain Barnett is well provided with instruments both for sea and land observa- 
tion, and has shown himself a zealous and careful observer. 

4. Ob^€rvatto9is made at Sea* 

It has already been stated in the last year’s Report, that by the use of Mr. 
Fox’s instrument the inclination or dip, and the magnetic intensity may be mea- 
sured at sea, if not with absolutely the same precision as at land, yet with a 
precision quite as great as is requisite for every possible use to which obser- 
vations at sea can bo turned, that is to say, for the purpose of tracing out the 
isodynamic and other magnetic curves in tlie portion of the globe occupied by 
water; and the probable absence of local attractions and disturbances in open 
ocean, while it renders such curves more easily traceable, so it affords a ready 
method of checking each particular observation by reference to the chain of 
determinations of which it forms a part. To extend and facilitate tlie use of 
this valuable instrument, a set of instructions for its use has been drawn up 
by Col. Sabine, and printed by the Admiralty for general circulation. The 
use of this instrument has been adopted by Captain Blackwood in his sur- 
veying expedition to Torres Strait, and the same system of daily observation 
is practised with it, as in the Erebus and Terror ; and the example it is to be 
hoped will be followed, not only in voyages designed expressly for purposes 
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of survey and exploration, but in ships pursuing ordinary tracks, so as at 
length to furnish data for the construction of complete uaagnetic sea-charts, 
founded on observation ^one, for these important elements, as well as for 
the declination. 

For the formation of such charts, however, it is necessary to eliminate the 
influcnce of the ship's iron, an influence which the continually increasing 
quantity of iron on board of vessels renders an evil of great ana increasing 
magnitude. Instructions for this purpose, as regards the declination, have 
also been issued by the same authority, founded on the experience obtained in 
our arctic expeditions, and embodied in rules which arc substantially the same 
with those given by Col. Sabine in his paper in the Phil. Trans, on Compass 
Deviations on board the Isabella and Alexander in tlie arctic voyage of 1818, 
consisting in simultaneous sea and shore observations, and reciprocal bearings 
with the ship’s head laid in succession round every point of the compass. 

In reference to contributions made to our knowledge of the magnetic ele- 
ments in various parts of the globe, it would be unjust to omit the mention 
of the valuable series of such determinations made by Captain Belcher, U.N., 
of H. M. S. Sulphur. Tiicse determinations, the first portion of which have 
been reduced by Col. Sabine, and published in the Phil. Trans, for 184>1, 
have been continued by Captain Belcher at more tlian 20 stations in the 
islands and coasts of the Pacific and China Seas. The observations are 
arrived in England, and will shortly be reduced, forming altogether a very 
valuable contribution towards the data accumulating for the revision of the 
numerical elements of Gauss’s Theory. 

Still less pardonable would it be in this llcport to omit signalizing the final 
publication during the last year of Professor Erman’s magnetic results in his 
journey into Siberia and voyage round tlie world. It is true tliat these results 
are already in part interwoven with the numerical computations of M. Gauss’s 
magnetic ooefBcicnts, and so constitute an integrant part, and a must import- 
ant One, of that vast and laborious work. But this has been by the especial 
favour and liberality of that eminent traveller, in placing at the disposal of 
those engaged in theoretical researches, results to them invaluable, and which 
have actually proved most useful even without that final revision and labo- 
rious reduction which he has ultimately given to them. When we consider 
the vast extent of sea and land traversed by this indefatigable traveller, his 
long residence in the dismally cold and inhospitable regions of Liberia, the 
infinite labour of the observations tltcinselves, and the care with which tliey 
have been made, we shall sec reason to regard this work as one which must 
constitute an epoch in the history of mi^netic science, both for the mass of 
information it contains and the personal devotion it indioates. 

5. MagneHo Du^rbamies. 

M. Gauss truly remarks, that “ It is om of the great results of British 
mtsrpriHy that the existence disturbances extending over the whole globe has 
been iMcertained*’ As a physical fact deeply connected with the general 
causes of terrestrial magnetism, this is indeed a result of the first magnitude ; 
and its consideration under ail its circumstances, and especially as modified 
by distance and geographical locality, is eminently calonlated to lead to spe- 
culations on those causes, and to theoretical views tending to conneot these 
abrupt variations with the usual course of the magnetic phaenomena. To dis- 
connect, in the phsenomena of the magnetic stormsj what is local fVoin what 
is general, and to trace individual shocks occurring in them from observa- 
tory to observatory, and firom station to station, until tliey become so far en- 
feebled by fho effeoto of distance from their origin as to be confounded and 
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masked by the growing influence of other shocks whose point of action Is 
nearer, is now one of the principal points to which attention must be directed. 
The great mass of the magnetic bars used for the regular determinations, and 
for observations of small and moderate disturbances, throws some obstacles 
in the way of this inquiry, when the changes of magnetic force are very sud- 
den and irregular, which seems more likely to be prosecuted eftectually by 
the use of very small bars capable of being instantly affected by short and 
sudden shocks. But however this may be, the occurrence of many and re- 
markable storms during the continuance of these observations, at the most di- 
stant localities, and with all their detail of circumstances, has given a very 
high degree of immediate interest to this branch of the inquiry, and occa- 
sioned a change in the contemplated order of publication of the reports. It 
has been considered advisable to collect together from all the returns the cases 
of nmiarkable disturbances observed, arrange them in chronological order, 
and publish them in volumes by themselves. Those of 1840 and 1841 will 
appear in course of the summer. By pursuing this course it alone be- 
comes practicable to mature such a plan of extra or storm observation (whe- 
ther by the use of smaller needles or by other processes which will suggest 
themselves,) as can be fairly tried and effectually brought into action while 
the colonial observatories still subsist. Among those which will be included 
in this lirst publication, the great disturbance which took place on and about 
the 25th of September, 1841, thougfi not the greatest in point of actual devi- 
ation wliich has occurred, is yet in many rc^spects one of the most remarkable. 
It was observed at Greenwich and immediately made, the subject of a circular 
conmiunication addressed by the Astronomer Royal to his brother observers. 
Speedily accounts ilroppod in of the observatic)n of the same disturbance at 
outlying stations, from Toronto, from St. Helena, from the Cape of Good 
Hoi)C, nay, even from Trevandrum in Tra van core. All these accounts ar- 
rived in time to be inserted in the Report of this Association for 1841, and 
it must surely be regarded as a signal proof of the efficiency of the arrange- 
ments made on all bands, that a phiEiiomcnon, casual in its nature so lar as 
we yet see, and manifested by no external and visible premonitory symptoms, 
should have been thus seized upon by our observers in Europe, Asia, Africa 
and America, reported thence to lingland, reduced, printed and circulated 
in tlirce months and a week after its occurrence. “ Tantum series junc^ 
turaque polled' !'^ 

Anomalous magnetic movements of unusual magnitude take place on the 
average 3 or 4 times in the month, but apparently witli greater frequency 
in some mouths than in others* The returns from the different stations 
show hitherto without exception that these disturbances are general, that is 
to say, that though the movements individually may not be, and in fact are 
not, always simidianeous^ the observations of the same day never fail to ex- 
hibit unusual discordances at all the stations. Generally the disturbances 
are characterized by a diminution more or less of horizontal intensity, pre- 
vailing more or less for several hours, together, everywhere, and mostly ac- 
companied by a movement, also general, of the north end of the needle to- 
wards the west. By a memorandum of Lieut. Younghusband on the disturb- 
ance on the night of the 15th April 1842, which was so considerable that the 
range of the declination in little more than an hour extended over 2"^ 15' in 
arc, it appears that with the 15-inch bars used in the observatory, whieli re- 
quire 17^ for a vibration, a change of more than 50 divisions of the scale, or 

* Dr. Lamont states that during the most intense part of this disturbance, (the whole of 
wliich was observed by liiiu at Munich,) the movements exliibitcd no correspoudcucc, taken 
seriatim, with those at Greenwich. 
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35 minutes of aro> occasionally takes place in the time required for the three 
vibrations which give the mean place entered in the tables. 

Experience has somewltat diminished the value of the term observations as 
a principal means of detecting disturbances x especially since our observatories 
have adopted hourly observations, by which a departure from the normal 
state cannot continue long without notice ; and thus the disturbance furnishes, 
of itself, at all the stations, a natural signal for extra and simultaneous ob> 
servatipn. Besides our Colonial and East India observatories, the disturbances 
are watched with the greatest diligence at Prague, Munich, and Greenwich. 

6. Neu> Magnetic Instruments and Modes of Observation. 

Tran^aartcdtU Magnetometer . — Among the most useful seivices that have 
been rendered to the magnetic cause in the year elapsed, has been the ma- 
king this a thoroughly practical instrument, and the instructions which have 
been drawn up by Mr. Riddell for its use. These instructions are now in 
progress of printing. They are of the most distinct and practical kind, and 
contain the formulae of correction and reduction with numerical examples 
from actual practice. This instrument and the instructions for its use, frticly 
supplied to officers of the army and navy, will multiply absolute determina- 
tions, term observations, and disturbance observations far beyond what could 
ever be done by fixed observatories, and also in localities where such could 
not be established. Already have these improve<l instruments been supplied 
to the ships of Capt. Blackwood and Capt. Sulivan, the first proceeding to 
survey Torres Strait, and the latter the Falkland Islands, and the officers have 
been instructed in the use of the instrmnents at 'Wloolwich. Another has 
been supplied to Mr. Lefroy, and will enable him to keep the terms in what- 
ever part of America he may find himself on the days appointed. Others are 
preparing for Capt. Barnett and Capt. Grove, R.'N., who are engaged in sur- 
veys at Bermuda and Malta, both being stationary for several months in the 
winter. From Capt. William Allen, R.N., of the Niger expedition, w'c have 
received the November and December terms, 184)1, kept at Ascension, with 
the original German transportable magnetometer, as also the absolute deter- 
minations made with it in the same island. 

Professor Lloyd's nete Inclinometer . — ^The vertical element of the magnetic 
force is one of difficult determination with that precision which is required to 
become comparable with the determinations of its horizontal component, so as 
to afford a perfectly correct means of calculating the changes of the incli- 
nation and of the total intensity. The instrument hitherto used for the 
purpose, called by Prof. Lloyd the Balance Magnetometer, has been found 
scarcely adequate to its intended purpose. “ Unexceptionable as its principle 
is in theory, the accuracy of its results has not been commensurate with that 
of the others. This inferiority is owing to the large influence which the un- 
avoidable errors of workmanship necessarily have on the position of equili- 
brium of a magnet supported on a fixed axle.” “ The sources of error seem 
to be inherent in every direct process for determining the third element, and 
it is only by an indirect method that we can hope to evade them.”* Such a 
method has accordingly been recently proposed and subjected to trial by Or. 
Lloyd, by means of an instrument to which he has given the name of an 
Induction Inclinometer, the principle of which is the measurement of the 
intensity of the magnetism induced on a vertical bar of soft iron (which must be 
considered as due to the vertical magnetic component only) by ffie deviation it 
is capable of causing in a horizontal bar suspended near it. The details of 

* Account of the Magneticsl Observatory at DnbUn, &c., by the Bev. H. Iloyd, D J). 



ON MAONETICAL AND METEODOLOGIOAL OBSERVATIONS. 9 


the construction and adjustments of this instrument are given in the work 
cited below. 

Welder's Inductive Inclinometer. — Similar in respect of its general principle, 
but widely different in the mode of application of that principle, is a recent 
invention of M. Weber for the same purpose. The deflection of the horizontal 
magnet in this instrument is produced by the earth’s magnetism, induced not 
on a vertical soft iron bar at rest, but on a ring, sphere, or plate of copper 
made to revolve about a vertical axis with a perfectly uniform and giveh ve- 
locity by clockwork. This ingenious instrument has not been tried in Eng- 
land, but is stated by M. Kupffer to perform very satisfactorily. 

M. Lamont's Incliiwmetcr. — A third and much less simple mode of ac- 
complishing the same object of measuring the intensity of the earth’s mag- 
netism by its inductive power has been devised by M. Lainont. As in Dr. 
Lloyd’s process, a bar of soft iron is used as the temporary magnet, but in 
other respects the application of the general principle is widely different. 
The bar so temporarily magnetized is made to act unequally on the two 
bars of an astatic magnetic couple, thereby tending to draw them aside from 
a given position in which they would otherwise be held by a fixed magnet of 
given power. This tendency however is destroyed by another magnet placed 
in a given position and distance. A series of revereals and changes of di- 
stance in the soft iron bar and the neutralizing magnet is then operated, which 
furnishes equations by which everything but the intensity sought and known 
quantities can be eliminated. 

7. Publication of Magnetic Observations^ Descriptions of Observatories, ^c. 

As it is not by any means the object of this Report to give a historical 
view of the progress of magnetic science generally, except in so far as the 
immediate purposes for which your Committee is constituted arc concerned, 
and iis bearing on the practical operations over which they are delegated by 
the Association to watch, — it must suffice under this head to notice very 
briefly the appearance of several works and memoirs, in which observations 
are recorded or discussed, instruments and observatories described, &c. 

None of the returns of the regular observations at our stations are as yet 
printed ; but, as has been noticed, those of the disturbances in 1840 and 184<1 
will appear in the course of the p»eseut year. In this respect however we 
arc not more in arrear than our Russian coadjutors, the observations made 
in the whole extent of which empire under the superintendence of M. 
Kupffer, for the year 1839, have appeared in the course of 1841, forming the 
regular continuation of that noble collection, the “ Annuaire Magnetiqut! et 
Mct6orologiquc du Corps des Ing6nieurs des Mines de Russie”. Nor indeed 
does it seem practicable in works of this vast extent, and where the returns 
have to arrive from such distant quarters, to place a much less interval be- 
tu'een the making and publication of the ordinary observations. 

The year elapsed has also been marked by the publication of the first vo- 
lume of the magnetic and metcorologitel observations made at Prague by M. 
Kreil, containing the observations from July 1, 1839 to July 1, 1840; a sin- 
gular departure from the usual and far more convenient practice of packing 
together in the same volume the observations of each separate year. In tliis 
work the observations are not only registered, but very amply discussed and 
reduced, and the daily, monthly, and yearly march of the results investigated. 
The suspected influence of the moon on magnetic and meteorological phae- 
nomena is made a subject of especial discussion by M. Kreil. 

M. Quetelet continues his praiseworthy labours in collecting and project- 
ing uteteorological observations on the solstitial and equinoxial term dbys. 
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These, and his Observations of the magnetic terms with their graphical pro* 
jections, continue to be regularly published by him in the Bulletins of the 
Royal Acadenw of Brussels. 

Dr. Lloyd, Dr. Lamont, and Messrs. Loveiing and Bond have respectively 
furnished descriptions of the magnetic observatories under their direction at 
Dublin, Munich, and at Harvard University, Cambridge, N. S. In the last- 
mmitioned of these works (published in the Memoirs of tho American Acade* 
my of Boston,) are also printed the term observations made in 1840 and the 
commencement of 184<1 at that Institution, projected, and in the case of the 
term of Oct. 21, 1840, compared with the corresponding obser\'ations at 
Toronto (as regards the declination), and exhibiting (conformably to what has 
been found to obtain in stations not more distant from each other in Europe) 
a close and minute agreement in the march of the deviations, which on that 
occasion was very irregular. 

Dr. Lament’s observations are characterized by the use of very small 
needles. Some anomalies appear to have been produced in their readings by 
circulating currents of air arising from inequality of temperature in their 
gloss inclosures ; but these lie has succeeded in great measure in destroying. 
Indeed there seems no good reason why such needles should not be sus- 
pended in vacuo. Assuredly if very small needles could be used in place of 
large ones, (for those observations, that is to say, which do not depend on 
observed times of vibration, for to such they are quite inappropriate,) not only 
would the costliness of apparatus be much diminished, and its portability in- 
creased, but the temperature corrections would become more certain, by rea- 
son of the rapid distribution of heat through the whole extent of the needle, 
(neither would there probably be found much ditficulty in keeping such 
needles constantly up to a definite slate as to magnetic saturation) not to re- 
fer again to what has been already said of their applicability to a closer ana- 
lysis of the shocks producing irregular disturbances. 

Dr. Lloyd's paper may be advantageously referred to for a full accomit of 
the construction, adjustments and mathematical theory of all the magnetic in- 
struments employed, and in this respect must be considered as a very useful 
and valuable contribution to the cause in hand. 

CoL Sabine has reduced and discussed during the past year the oljserva- 
tions of Capt. Belcher on the west coast of America and at Otaheite in the 
second series of his “ Contributions to Terrestrial Magnetism” published in the 
Phil. Trans., 1841, and in his third series of such contributions has passed 
under examination the sea observations of intensity made on board the Erebus 
and Terror in the voyage from England to Kerguelen’s Land. 

Professor Loomis’s observations of intensity and dip in several stations in 
the United States, made in the years 1838, 1839, 1840, have also appeared in 
the year elapsed. 

The subject of the mutual action of permanent magnets, with a view to 
their best relative position in an obseAatory, has been resumed by Dr. Lloyd 
in a supplement to his former paper on that subject published by the Royal 
Irish Academy. Choosing among the incompatible conditions whicii a total 
destruction of the mutual actions of three magnets would require those of 
most importance to satisfy, be has been enabled to propose several arrange* 
ments adapted to specific purposes, which accomplish their object with great 
simplicity and eonvenienue. 

A considerable extent of correspondence has taken place on the important 
subjects of the best formula to be used and method to be adopted for deter- 
ffiiaiDg absolute intensity of a magnet by deflection observations, Mr. 
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Airy contending for the inadequacy of Grauss’s formula, and proposing a 
different method, and Dr. Lloyd for its practical sufficiency. Tlie subject 
must be considered as still under discussion, and the necessary revisal of the 
instructions for the new period will either cause both methods to be practised, 
or otherwise bring the point to a satisfactory issue. Opportunity M’ill also be 
afforded for attention to many other valuable practical suggestions which 
have been offered as the result of experience already gained ; such as Mr. 
Lament’s correction for change of magnetism in the deflecting bar in the 
same class of experiments, when in the meridian, and when perpendicular to 
it ; as also Dr. Lloyd’s determination of the ratio of the distances of the de- 
flecting bar which shall give the smallest possible error in the resulting in- 
tensity corresponding to a given force of deflection, and his suggestion re- 
specting the employment of the bifilar suspension for the purpose of mini- 
fying small decimation-changes, whether such changes require to be mea- 
sured for ascertaining the temperature correction of a deflecting magnet, or 
simply for their own sake, at stations near the equator where they are habitu- 
ally very small. 

No expense beyond a charge of lOf. ft*. lOdf. for observatory rcgistcra sup- 
plied to Mr. Boguslawski for the new period of three years, has been incurred, 
bnt your Committee pray a continuance of the rcjuaituier of their grant to 
meet such demands os may arise. 

Signed on tlio part of the Committee, J. F. W. Herschxi,. 

Annual of Professor Von Poguslaioski, addressed to CoUmel Sahine. 

“ My DEAR Sir, “ Breslau, Juno 18, 1842. 

“ I have received with great pleasure, although much retarded, your es- 
teemed communications of May 19th, 184-1, and January 11th, 1812, as well 
OH the highly interesting inclosures, but am still in c.xpcctation of the arrival 
of the required formst as also of the new books for observations of this year, 
from 2 to 2 minutes. They will however arrive in time, because for this year 
past, e.x.traordinary obstacles to the labours of the observatory have taken 
place, which however have now been liappily removed. The only assistant 
who was associated with me was suffering under a complaint of the chest, 
which rendered him incapable of continued work. The labours thereby fallen 
to my share were increased by the death of Dr. Scholt/., Professor of Mathe- 
matics, part of whose.; lectures 1 was obliged to take upon me until his place 
was supplied again. 

<< Not without much exertion I have taken care, that all tJte magnetic term 
observations were made complete^ and that everything was prepared to proceed 
presently to the absolute observations under more favourable circumstances, 
os also not to omit observations of perturbations out of terms. 

“ During the vacancies of the Easter holydays 1 have caused to be made for 
that purpose, not without difficulty, a deep blind (niche) within the old thick 
and strong wall of the tower, in order to get thereby sufficient room for ob- 
servations of deviations of the declinatidn needle also in the wastcrly direction. 
I place much Confidence in the now assistant, who is to arrive by the 1st 
July, and live in hope that my request for a second assistant will be acceded 
to, so that tiie magnetic observations will be continued with redoubled zeal, 
and more time can then be given to the forming of the absb'acts and registers 
for you. 

“ I beg to request of you the favour of communicating this to the Council of 
the British Association, and to present to them at the same time my most 
sincere and hearty thanks for the honour conferred upon me for naming mo 
a oorrespondin^ member.” 
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Report on the present state of the Ichthyology of JVeio Zealand. By 
John Riguabdson, M.D., F.R.H., ^c.y Inspector of Naval 
Mospitalsy at Ila^lar. 

Now that New Zealand has become the adopted home of thousands of our 
countrymen, whose numbers are daily receiving fresh accessions, and whose 
efforts are primarily directed to the overthrow of the native forests with a 
view to their replacement by farm-houses, verdant pastures, rich crops of the 
cerealia, apd the other accompaniments of a successful agriculture ; we may 
expect tlmt a corresponding change will follow in the distribution of animals. 
Some will become rare or perhaps entirely disappear, while others, casually 
or intentionally introduced, and finding appropriate food and protection, will 
increase, and people the land. It is of importance to zoology that the num- 
ber, range and habits of the animals should be ascertained and recorded be- 
fore the din and bustle of civilisation scare them from their native haunts ; 
and it was with the view of facilitating the execution of such a tusk, that 
J. £. Gray, Esq. of the British Museum, and I undertook, on the recommenda- 
tion of the general committee assembled at Plymouth, to draw up a report, 
of which the present paper is a part. 

The islands of New Zealand crossing thirteen degrees of latitude, and jjos- 
sessing from their narrowness and their remoteness from continents, a purely 
maritime climate, arc well situated for showing how far the distribution of 
animals is influenced by an increasing distance from the tropic, independent 
of other considerations. Several able zoologists have gone to reside in this 
the most remote of our colonics, and it is to them that we look for an accu- 
mulation of facts bearing on this question, before the unwearied assiduity 
and continual progress of the Anglo-Saxon race, and the ravages of the do- 
mestic beasts of prey which follow in their train, shall have compelled the 
various species to overpass the demarcations of their ancient ranges, which 
could have been but little disturbed by the operations of the thinly scattered 
aboriginal inhabitants. These observations apply more extensively to the 
bisds than to the other vertebrata, for quadrupeds are very rare in New 
Zealand, Cook having observed only two, the dog and rat, and Polack, in his 
recently published popular account of the Colony, says that it nourishes no 
serpents or snakes, of any description. Three individuals of the genus Pela- 
mys- were indeed thrown ashore on a piece of timber; but from the way in 
-ivhich the fact is mentioned, I suppose that they were destroyed by those 
who witnessed the descent. A large agama (//rttteria. Gray) is known to 
the settlers by the name of iguana, but it is now scarce, having been nearly 
extirpated by wild eats sprung from the introduced domestic race. 

Mr. Gray with the assistance of his brother has prepared a list of the birds, 
and also drawn up one of the reptiles and invertebrata known to inhabit New 
Zealand ; but he has lately received an accession of specimens which require 
time for examination, and has therefore found it expedient to defer his report 
to another year, that he may be able to present it in a more complete state. 
The fish have hitherto been more neglected than the other vertebrata or the 
mollusoa, and had I designed to draw up an orological report, or to make ex- 
tended observations on the peculiarities of organization exhibited by the fish 
which Inhabit the seas of New Zealand, I must also have deferred this paper 
until materials accumulated ; but my object is the much more humble though 
still useful one of furnishing the naturalists now at work on the ichthyology 
of those distant seas with a list of the known species and references to their 
figures and published descriptions. 

R is to the accurate observers who accompanied Cook on his first and 
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second voyages, that we are indebted for almost all that is known of the fish 
of New Zealand, ^hey figured or described upwards of sixty-five species, to 
which nine have been added by Cuvier and Valenciennes in their admirable 
‘ Histoire des Poissons/ and sixteen by other writers, making in all ninety. * 
Even in this small list it is to be feared that in two or three instances the same 
species is mentioned more than once under different names. 

From the great prolongation of the islands in a north and south direction, 
the deep indentations of their cpast-lines, the different exposures of their bays, 
the variety of the beaches, the existence of sand-banks off their shores, their 
numerous rivers and interior lakes, we should expect to find them rich in 
fish, and in fact Polack says that few countries possess a greater abundance 
or variety of the finny tribes. There is no place in the northern hemisphere, 
situated in the same manner as New Zealand, so that it can be used as a 
vstandard of corflparison ; but the Mediterranean sea embraces similar parallels 
of latitude and it is known to nourish at least 230 species of acanthopterygii 
alone- The fish which frequent the shores of New Zealand are probably as 
numerous as those udiich visit the coasts of Italy and Sicily, and we may ex- 
pect to find among them a greater variety of the wandering oceanic kinds, 
licsson, in tlie zoological part of the account of the voyage of tlie Co(juilIc, 
gives an eloquent sketch of the general distribution of fish in the Southern 
seas, which may be consulted with advantage ; but much information is still re- 
quired to complete this department of zoology. Seamen are so well acejuainted 
with the general forms of the pelagic fish, that they have ceased to regard 
them as objects of curiosity, or to record their ai)pearanco ; and we conse- 
quently lack observations on the precise ranges of the species. It is of the 
more local kin^, owing to their peculiar habits and strange shapcvS, that navi- 
gators on visiting a foreign coast form the bulk of their collections. Of thest», 
some are strictly littoral in their haunts, and prey on the minute Crustacea 
which deposit their spawn in such localities ; othersbrow.se on sea-weed or on 
conil, and are not likely to traverses large districts of the ocean destitute of 
siicli productions. The holeoplithalmi and some other Gohioides even ascend 
tl»e beach, and like little lizards chase their insect prey througli rocky crevi#es. 
The plectognathi seem to be peculiarly adapted for living in the surf of coasts 
exposed to all tlic fury of the ocean, and particularly among the coral barriers 
of the iiitertropical isles. Their powers of natation are small, aided though the 
caudal be l)y the approximation to it of the other two vertical fins, and they are 
apparently tossed about at the mercy of the waves. Some of them arc protected 
by hard elastic cuirasses, strengthened by strong spines placed at the angles ; 
others have their soft integuments studded by projecting flexible spines like 
those of the terrestrial hedge-hog or sea echinus ; and they possess morcjover 
the power of rendering themselves more buoyant by inflating the skin with 
air, or of steadying themselves by taking in water as ballast. Australian spe- 
cimens of these fislx abound in every museum. 

The predominance of marsupial quadrupeds over the other Mammalia in 
Australia is the distiiiguisliing feature of its zoology, and it would form a 
curious subject of inquiry, to ascertain whether there be anything analogous 
in the other divisions of the animal kingdom existing in that quarter of the 
world. Mr. Owen has showm tliat the marsupial structure is peculiarly 
adapted to the necessities of animals that are required to traverse large tracts 
of poor and barren country in search of food. Now an inhabitant of tin? 
waters must be in a condition somewhat similar to the kangaroos in the wastes 
of New Holland, when the element in which it is primarily organized to move 
and from wliich it draws its subsistence is occasionally deficient. Immedi- 
ately without the tropics there is a zone of various width but nowhere passing 



14 


bevort«~1842. 


the 34th parallel, irithin Mrhich little or no rain falls. We can trace this aone 
from Pitis and Lower California across the new world to the Atlantic. In 
the old world it includes the Sahara and lesser deserts of Northern Africa, 
Egypt, Arabia Deserta, and certain districts in Asia, being interrupted chiefly 
by toe intrusion of lofty mountain chains. This arid belt is bounded by 
zones of periodic rains, which on the noito side of it fall in the winter season, 
and on the^ south side in the summer only, the rains having a more uniform 
character in the latter district. Similar zones exist in the southern hemi- 
sphere, though they are less easily traced from’the intervention of large tracts 
of ocean. We find them well characterised however both on the Pacific 
and Atlantic coasts of South America, again north of the colony of the Cape 
of Good Hope, and in the southern half of New Holland, where as at the 
Cape the rivers are for the most part mere chains of ponds. Some provision 
must be made for the preservation of fish inhabiting the ponds in sucli coun- 
tries, in the dry season ; and we oljserve,, accordingly, that in Australia vari« 
ous CJutronecteSy Butrachiy dobioides, Mt'gulopcs and Apodes bury themselves 
in the mud as the water dries up, and like the lepidosiren of the Gambia re- 
main in an inert state \mtil the rain falls. In South America some siluroids, 
such as the Callichthys, also bury themselves in the mud, Avhilo the Boras 
hancocki when the water fails marches overland in dense bodies in quest of 
another river. The AaabasideiR have a peculiarity in the structure of the 
pharynx enabling them to retain a supply of water in seasons of drought, which 
has been compared by some authors to the water-bag of the camel, tiiat 
ship of the desert. These fish are most abundant in tlic southern parts of 
Asia, a few range to the Indian archipelago, and the genus Spirobranchus 
peoples the rivers of the Cape of Good Hope. The Indian An^as, a member 
of the family, is said to ascend palm-tr«» in «juest of little pools of water to 
be found in the axils of the leaves. None of the group have as yet Ijceu de- 
tected in Australia, though the nature of Uie country would lead us to ex- 
pect to find them there : but the rivers have been scarcely explort:d by the 
ichthyologist. As to Nevir Zealand, its maritime, and consequently more humid 
cli|pate, seems to render any [>ecuUarity in the structure of tlie respiratory 
apparatus of its fresh-water fish less necessary. With regard to the marine 
fish the proportion of known species is as I have already said too small to en- 
able us to draw any very precise conclusions ; but we cannot fail in reckoning 
the known Australian fish (including those of New Zealand) to be struck with 
tlie unusual number which are furnished with simple pectoral rays, more or 
less divided from the rest of the fin. The cottoid family, in whicli this struc- 
ture is predominant, is as numerous, if not more so, in the Australian seas, as 
in the corresponding latitudes of the northern hemisphere, and there arc in 
addition many Polynem, Cheirotumi, Aplodactyli, CJtahductyli, Nenmdac- 
tyliy and Latres, all furnished with simj>le pectoral rays. Many Australian 
genera exist also in the seas of China. Of the Cypriuoids which arc so 
very abundant in India, but one species is known to exist in Polynesia or 
Australia. 

In toe following list “ Solander” refers to that naturalist’s manuscript ‘ Pisces 
Aostraliae,’ containing his descriptions of the New Zealand fish obtained on 
Cook’s first voya|ge. The term “ Australia” as used by him relates solely to 
New Ze^nd, which was supposed until Cook circumnavigated it, to be part of 
a great southern continent. The figures of fish executed in the same voyage 
are quoted under the name of the artist “ Parkinson”. “ G. Forster” indicates 
toe drawings made on the second voy^e, which are preserved with those of 
Parkinson, and Solander’s manuscripts in the Banksian library. “ J.E. Foreter ” 
refers to the description of the species in SchneideFs edition of Bloch. Forster’s 
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manuscripts arc kept at Berlin, and are said to be at present in the course of 
publication in an entire state. The * Histoire dcs Poissons’ is quoted under 
the initials of its authors, and reference is occasionally made to the 9th vo- 
lume of the Annals of Natural History, in which I am now publishing “ Con- 
tributions to Australian Ichthyology.' 

PERCOIDKne. 

1. Sehbanus tEPiDOPTEttus (Rich. Annals. 9, p. 18.). The Butterfly-bar- 
ber-tish. {Perea lepidoptera J. R. Forster MS. II. 58. apud Schn. Epi~ 
nepiiclus lepidopterusy Bl. Schn. p. 302.) 

This fish was discovered on Cook’s second voyage, and has recently been 
detected by Dr. Lhotsky on the shores of Van Diemen’s Land. It belongs 
to the group of Serrani, which is named “Les Barbiers” in the ‘ Histoire des 
Poissons,’ and whi6h is nearly equivalent to Bloch’s genus Anthias, The 
works above quoted contain all that has been publishc4 respecting it. 

2. PoLYPRiON CEitNUUM (C. & V. 3. p. 24*. t. 4-2.), Wreck-fish, Cherny or 
Jew'-fish. {Sciama gadoidesy Solander, p. 38. Parkinson, 2. t. 74. Perea 
prognathus, et “Palo-tera,” G. Forster, 2.t. 18. J. R. Forster, MS. iv. If). 
Epinephelus oxygen-eios, Bl. Schn. p. 301.) 

Few of the finny tribes have a wider range than this curious fisli, which is 
remarkable among tlie percoids for its considerable size, and the peculiar ar- 
mature of its head. It is abundant in th<‘ Mediterranean, where tlie fi.slier- 
incn have long applied to it an epithet expressivti of its worthlessness and con- 
sequent rejection as an article of food ; and it has been taken on both sides 
of the Atlantic, from the coast of Cornwall to the Cape of Good Hope. Yet 
it seems to have been quite overlooked by European ichthyologists until the 
publication of M. Valenciennes’ paper upon it in the eleventh volume of the 
‘ M6tnoires du Museum,’ unless Duhqmcl intended to represent it in his 
‘ P6ches,’ pi. 6’. (vide C. & V. 3., p. 23.). In the same year however as the pub- 
lication of Duhamel’s work, this fish was an object of interest to Solander, who 
was then w'ith Cook, navigating the seas of New Zealand. His ‘Pisjes 
Australia’ contain an extended description of a siMjeimen taken oft’ Motuaro, 
which embraces mostof the peculiarchanicters of the genus. Parkinson's figure 
was executed at the same place, and most probably is a portrait of the sanm 
individual. On Cook’s second voyage the species was seen by the Forsters 
at Queen Charlotte’s Islands, near the 19th parallel of south latitude and 138th 
meridian, where it was known to tho natives by the name of “ Palo-tera”. G. 
Forster’s drawing of it is preserved in the Banksian library, and J. R. Forster’s 
dcscri])tion may be found in Schneider’s edition of Bloch. 

.3. Centkophistes trvtta (C. & V.2. p. 54.). {Scieena trutta, G. Forster, 2. 
t. 210. Perea trutta, J. R. Poreter, apud Bl. Schn. p. 542.) 

This fish was procured by tho Forsters in one of the coves of Queen Char- 
lotte’s Sound, and Schneider quoting from the manuscripts of J. R. Forstt!r, 
informs us that it was named by the natives “ Kaliavai,” and by the sailors 
“ Salmon-peel,” on account of its rich and delicate flavour. Cuvier adopted 
the species in the second volume of the * Histoire des Poissons,’ under the de- 
signation that it has in Schneider’s edition of Bloch ; but in the third volume 
of the ‘ Histoire dcs Poissons ’ he supposes that the species may prove to be 
the same with the Cenfropristes ? truttaceus procured by Messieurs Quoy and 
Gaimard at Port Western. Several very closely resembling but distinct 
species appear to exist in the Australian seas. Two of them are named be- 
low, and Polack in his popular list of New Zealand fish mentions “ Kahawai” 
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or colourless SalmoU) but gives us no clue by which to discover the species 
to which he alludes. 

4f.. Centbopristes mubloides. {Sdana midhide$iV9xk\nwn^^t.t.QSi. Sci- 
ana mttlloidesy /3. (sapidissima), G. Forster, 2. t. 211. 

This species was obtained by Parkinson at Hetrawai,. and by the Forsters 
in Queen Charlotte’s Sound. 

5. Cektropristss SAPinissiMus. (^MuUoides stypidissimus, Solander, p. 22. 

Parkinson, 2. t. 67.) 

Solander has given a pretty full description of this species in his ‘ Pisces 
Australise,’ and mentions that it inhabits Tegadoo bay, and Tolaga, between 
the 38th and 39th parallels of latitude. Parkinson procured the specimen 
which he has figured at Opooragi. The draw'ings of these three, variously 
named Centropristes^ being unfinished, we are not in a condition to point-out 
their distinctive characters, neither is it quite certain that they are all speci- 
fically different from the New Holland Ventropristes intUaceus (C. and V.), 
G. georgianus* (C. and V.), and C. sutar (Zool. Trans. 3. p. 78.). Some ob- 
servations on their peculiarities may be found in the paper last quoted. 

6. API-O0ACTYI.US MEANDUATUS (Rlch. Zool. Trans. 3. p. 83.). {Scinena 

meandntta^ Parkinson, 2.t.65. McEmulrites, Solander, p. 2.) 

It was hot until the year 1831 that the genus Aplodadylus was made 
known by Cuvier, on M. d’Orbigny bringing specimens of pnnetahts from 
Valparaiso. A second species, the arctidens, from Van Diemen’s Land, is 
described in the third volume of the Zoological Transactions, now in the 
course of publication ; and a third, not yet named, exists in the Museum of 
Fort Pitt. But as long ago as October 1769 Solander was in possession 
of a New Zealand species, which was taken off Cape Kidnai)pcrs, otherwises 
named Matamawi, in the forty-second parallel, and Parkinson made a draw- 
ing of it. This figure in conjunction with the extended description containetl 
in the ‘ Pisces Australia ’ leaves us no reason for doubting the genus of tlie 
fish. 

7. PekciS colias (C. and V. 3. p. 273.). Coaly Pcrcis. (Xaftws macrocephnlus, 
Solander, p. 27. Parkinson, 2. t. 57., Gadus coliaSy and New Zealand Cole- 
fish, G. Forster, 2.t. 181. J. U. Forster, MS. II. 36. apud Schn. Enchti^ 
liopus colias, Bl. Schn. p. 54-.) 

This fish was discovered on Cook's first voyage off Owhooragi, and w.as 
named “ Cole-fish ” by the seamen. Parkinson’s figure was done from a spe- 
cimen which was taken at Motuaro. The Forsters afterwards found it on th<» 
same coast, and ascertained its native name to be “ tiem-warre” The painters 
and describers of tllis fish differ in the numbers of the fin rays, and we may 
conclude either that the species is variable or that two species have been con- 
founded. 

D. 5 20; A. 12 Solander, Pise. Austr. 

5 20; 17 Parkinson, fig. 

5 23 ; 20 G. Foi-ster, fig. 

5 25; 1 I 17 J. R. Forster, apud Schn. 

The two drawings however are vei^ like one another, and there is no other 
marked discrepancy in the descriptions than the variation of the numbers of 
the rays. 

8. Percis NiCTHEMERA (C.aadV.8.p. 274«.). 

Messieurs I.esson and Garnot brought this fish from the Bay of Islands, and 
* ArripUgeargiamu, Jeajms, Zoid. Ikagle. 
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Cuvier says that he should be inclined to consider it as the same with J. U. 
Forster’s Gadm colias, but for its very different numbers of rays, which are 
the same as in Pafkinson’s figure of macroc^hahu, above quotcil. It is pos- 
sible that there may be a mistake or misquotation of the dorsal rays by 
Schneider, in which case the nicthemera would most probably have to be 
razed from our list of species. Solandcr mentions that the opercular bones 
of macrocq)halus are the only scaly parts of the head, and this character is 
considered in the * Histoire des Poissons’ as a peculiarity of nicthemera. He 
also states that six or seven brown bands are faintly visible on the body of the 
living fish, the colours in other respects being those ascribed to nict/iemera. 
The banded distribution of the darker tints is a prevailing one in the genus. 

9. ‘Uhanoscopus maculatus (Forster). Bearded Star-gazer. ( Uranoscopus 
macttlosus., Solander, p.21. U. macidatus, J. tt. Forster apud Schneider. 
G. Forster, 2. 1. 176. 177. U. motiopterygius, Bl. Schn. p. 49. U. cirrhoms, 
C. andV. 3. p. 314. U, forsteri Idem, p.318. U. kouripoua. Lesson, 
Voy. par M. Le Cap. Duperrey, pi. 18. U. maetilalm. Rich. Annals, &o 
ix.p.207.) 

In the last-quoted paper reasons are assigned for considering the several 
names here quoted as synonyms of a single species, examples of Avhich were 
procured at Tolaga bay on Cook’s first voyage, in Queen Charlotte’s Sound on 
his second voyage, and in the Bay of Islands by the naturalists of La Cocjuille. 
Lesson states that ‘ Kouripooa,’ is the name given to it by the natives of Now 
Zealand, while Forster says that they call it ‘ Bedee’. 

10. Upkneus vLAMiNGii (C. and V. 3. p. 452.). {.Labrus calophth(dmuSy So- 
lander, p. 35. Parkinson, 2. t. 46. &p. vlamingii. Annals, 9. p. 21 1.) 

This fish came under the observation of Solander and Parkinson in Queen 
Charlotte’s Sound. It exists likewise in the Indian ocean, Admiral Vlaining 
having left a figure of it which was copied by llcnard. Specimens w'ere also 
collected by Messrs. Quoy and Gaimard. 

11. Upkneus porosus (C.and V.3.p.455.). 

This Upeneus was detected by Peron iti Van Diemen’s Land, and by Les- 
son and Garnot in the rivers of New Zealand. 

The following percoid-fish inhabit the seas of New Holland. Apogon rex- 
mullorum (C. and V.) ; Ap. aprion (Annals, ix.) ; Serranus Upidopierus, 
(Annals, ix.); S. gilberti (Annals, ix.) ; S. merra (C. and V.) ; S. stcllans 
(Annals, ix.) ; S. ura (C.and V.) ; S. crapao (C.and V.) ; Plectropoma dm- 
tex(C. and V.) ; PLserratum (C. andV.); PI. nigro-rvhrum (C. and V.); Meso- 
pTionyapillHQ,.and.V^% AT. (Annals, ix.); M.! emeryii (J.con. 
Pise. fasc. i. t. 3. f. 2 *) ; Cmtropristes truitaceus (C. and V.) ; C. gcorgianus 
(C. and V.) ; C. scorpeenoides (C. and V.) ; Grystes macqtutriensis (C. and 
V.) ; Cheironemus gcorgianus (C. and V.) ; llterapon servtts (C. and V.) ; 
Th. theraps (C. and V.); Th. rubriccUus (Annals, ix.); Pelatcs quadrilineaJtus 
(C. and V.) ; Helotes sexlineatus (C. and V.) ; If. octolineatus (Jenyns, Zool. 
Bcag.); Sillago macuUxta (C. and V.); S, btissensis (C, and V.) ; S, punctata 
(C. and V.); S.burra (Annals, ix.); Peryx lineatus (C. and V.); Trachich- 
thys australis (C. and V.) ; Aphritis urvillii (C. and V.) ; Uranoscopus loeins 
(C. and V.); Ur. macul^us (Annals, ix.); Polynemus plebdus (C. and V.); 
P. teiradactylus (C. and V.); Percis emeryanaf (^Annals, ix. Icon. Pise. 1. 
f. 1) ; P. nebulosa (C. and V.) ; Upeneus porosus (C. and V.). 

leones Piseium, or Plates of Rare Fishes, by John Richardson, M.D., F.R.S., &c. London, 
1842. 

t This is Dentexfaseiaiui discovered by Solander on the coast of New Holland, May 24, 
1770. It is also, perhaps, the variety of Pereis ne&tdonr, noticed in C. and V. iu. p. 

c ’ . 
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COTTOI»«iSB. 

12. Twgi-a pAPiLiONACfiA ( Solandcr, p. 23.). The Kumu. (Triala pa- 
pitionacea, ParkiDson, 2. 1. 104. Tr. kumu, Lesson et Garnot, Coquille, 
pi. 19., C. and V., 4. p. 50. Jetiyns, Zool. Beagle, p. 27.). 

ParkiiKon and Solander saw this gurnard in Tolaga bay, at Opoorugee, 
and on other parts of the coast of New .Zealand. M. Lesson, and at a later 
period Mr. iDarwin procured specimens of it in the Bay of Islands. Solander 
describes the colours of the recent fish more fully than any succeeding writer. 

13. ScORFi^BnA cAROiKALis (Solander, p.28.)$ Parkinson, 2.t. 12. Annals, 

ix. p.212.) 

The ‘ Pisces Australiaa ’ contain a long description of this species. I’lic 
habitat tliere assigned to it is Motuaro, but on Parkinson’s drawing the more 
general one of Eaheenomauwee, or the northern island of New Zealand, is 
given. Much of Solander’s description is quoted in the Annals of Natural 
History. 

14. ScoHPJENA COTTOIDES (Forstcr apud Sclineider.). (Scorpana cottoitles, 

G. Forster, 2. 1. 190. S^naneeia papulosa^ Bl. Schn. p. 19f).) 
Forster’sfigurchasastrongresemblancetothe.-S'cojyxcwoer^ostMforMmof Van 
Diemen’s Land (Annals, ix.), but wants the black mark on the first dorsal 
fin. Cuvier compares it with the cirrhosa and venom of the ‘Histoire des 
Poissons.' Its New Zealand name la “ enoohcctara.” 

15. Scobpa:na pleekia (Solander, p.21.). (Rich. Annals, ix. p. 214.) 
Little is known of this species. Solander, who found it in Tolaga bay, do- 

scribed its Colours merely, and there is no figure of it extant. It remains 
therefore for the local investigator of the Zoology of New Zealand, to com- 
pare it with the established species. 

16. Scorp.®na cruenta (Solander, p. 5. Annals, ix. p. 217.). 

Neither have we any figure of this fish. It was procured off Cape Kid- 
nappers, and bos the black mark on the dorsal fin which is so conspicuous in 
the European screfa and ergastulorum of Van Diemen’s Land. 

17. SsBASTES PERCOlDEa. (Scotptma percotdeSf Solander, p.4. Parkinson, 2. 

1. 16. Annals, ix.) 

This fish was obtained at Motuaro in Queen Charlotte’s Sound on Cook’s 
first voyage. Parkinson’s unfinished drawing does not express the generic 
characters with precision, and Solander’s description is confined to the tints of 
colour exhibited by the recent fish. 

The following members of the cottoid family frequent the coasts of New 
Holland : Scorpeena miles (Zool. Tr. 3.) ; Sc.iaeksoninna (Quoy et Gaim.) ; 
&}. hurra (Annals, ix. p. 21.5) ; Sc. panda (Annals, ix. p. 216) ; Sc. ergas- 
fu/bmm (Ahnals, ix.p.217); Fiatycephalus endrachtemis (C. andV.); PI. 
faseus (C. and V.) ; iPl. hassensis (C. and V.) ; PI. lafvigatvs (C. and V.) ; 
PI. jnmTs (Jen;ras, Zool. Be^le) ; Apistes australis (C. and V.) ; Apistes 
— — ? (Jenyns, Zool. Beagle) ; Synunceia trachynis (Annals, ix. p. .38.5). 

SciiENOlDEAi. 

18. CfiEitODACTTLtJs cARpoKEiktJS (C. and V. p. .362.). (Scianoides abdo- 
minalis, Parkinson, 2. t. .52. Sparus carponemus, G. Forster, 2. t. 206; Chei- 
lodxKtylus carponemus, Zool. Trans. 3. p. 99.) 

This species was obtained on Cook’s first voyage at Matarruhow, and on 
the second in Dusky Bay. Quoy and Gaunard rowtd it in King George’s 
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Sound, New Holland, and it is a common and highly prized fish at Hobart 
Town. 

19. CnErnoDACTVLUs macroptbkos. (Seteena dnd sciainoides dbdominalis, 
Solandor, p. 1 1. and 27. t Parkinson, 2. t, 40.; Scietua mrwi'opterrtf G. Tors* 
ter, 2. t, 206 ; J. It., Forster, MS. ii. 54. apud Schneider ; Cichla 

<era, BI. Schn. p. 342 ; Chdl, maeropterWi Rich. Zoul. Trans. 3. p. 101 .) 
In the ‘Histoire dcs Poissons* this species is confounded with the j)recc- 
ding one, but it seems to be sufHciently distinct and to be characterized not 
only by a more conspicuous black mark above the shoulder, but also by a 
ditlerent number of rays, thus — 

D. 17 1 26; A. 3 J 14. Macropt, Sol. and Schn. 

17 I 'fil ; 3 19. carponem. C. V. and Rich. 

The tip of the tenth ray of the pectoral passes the beginning of tlic anal, be- 
ing ]>roportionally longer than that of earponemns. Specimens wore pro- 
cured on Cook's first and second voyages off Cape Kidnappers, in Queen Char- 
lotte’s Sound and in Dusky Bay. 

20. Lathis? sAtMONKA.(-iScidRWrt.r«I/«o»c«, Parkinson, 2. t. 66; Xotris? sal- 

vioneaf Rich. Zool. 'Tians. 3.p. 114.) 

The ‘ Pisces Australia’ contains no account of this fish, which was procured 
in Totajranuc Cove, Queen Charlotte's Sound, and Parkinson’s figure is not 
cuinplet<‘. cnougli to render the genus perfectly certain, though the general 
aspect is that of Isatris, 

21. Latuis tlNBATA. Yellow-tail. (^Sciana lineaia, G. Torster, 2. t. 204- ; 
J. R. Forster, MS. ii. 52. apud Schneider; CichUi lineaktt Bl. Schn. p. 342; 
Jjotris lineaUc, Rich. Zuol. Trans. 3. p. 108.) 

Tliis inhabitant of the rocky narrows of Dusky Bay was discovered on 
Cook’s second voyage, and immediately named by the sailors “ YoHow-tail." 
It is very like the “ Tinirapeter” of Van Diemen’s Land {^Latris henateui), and 
may possibly prove on examination to bo the same, but the specimens of the 
Trumpeter which have been transmittedl to this country do not show any yellow 
tints on the tail. 

22. LAturs ctniAuis (Rich.Zool. Traus.3.p. 115). (SfcidTjact'/irtm, G. I’ors* 
ter, 2. t.205. and 2. t. 209- ; J. R. Forster, MS. 2. 55. apud Bl. Schn; p. 311). 
Two sketches of this fish were made on Cook’s second voyage, one (205) 

in Dusky Bay, where it bears the native appellation of " moghee the other 
(209) in Queen Charlotte’s Sound. Two ciliated tubercles placed above the 
eyes arc peculiar to this species. 

The characters of the genus Latris are detailed in the third volume of the 
Zoological Transactions, and a full description with on accurate figure is 
tliere given of the Trumpeter ; Parkinson’s and Forster’s figures of the three 
New Zealand species have much of the general character of the genus, but 
do not clearly show the simplicity of the lower pectoral rays*. 

The Scimnoid fish known to frequent the coasts of New Holland are Elc- 
ginus bursinus (C. and V.); Scolopsis longulm (Annals, ix. p. 3«9) ; CJwilo- 
dactiflus carpoTiemus (Zool. Tr. 3.); Lutris hecatciu (Zool. Tr.); Ni'mculiwtglus 
concinnus (Zool. Tr.) ; Amphiprion (Annals, ix. p. 390) ; Amph, 

riibro^cinctua (Annals, ix. p. 391) ; PristipoHia sexHneatum (Q. and G.). 

* And it may be proper to mention, that there is in the Museum of the CoUcko of Surgeons 
a fish, procured on one of Cook’s voyajpes and presented to the Museum by Sir Joseph 
Ranks, having a very close external rseeinblattcc to Latris, but with more dorsal spines 
than any species here enumerated, and the lower pectoral rays branched like the uppennost* 
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SPAROIDBiG. 

23. Paobus guttulatus (C. and V.6. p. 160.). 

M. Leasdn procured this fish in the mouth of one of the rivers of New 
Zealand^ and Peron and Quoy and Gaimard found it on the coasts of New 
j^olland. 

24. Paouus MicnoFTERUs (C. and V.6. p. 16S.). 

The account of this species in the * Histoirc dcs Poissons ’ was drawn up 
from a specimen which was taken in the cestuary of the river Thames, New 
Zealand, by Mess. Quoy and Gaimard. 

25. Paqrus latus (Rich. Annals, ix.p. 392). (^Scirnia hta, Solander, p. 25 ; 
Sc, aurateiy G. Forster, 2. t. 208 ; J. R. Forster, apud Seim. ; Labrus aura^ 
ius, Bl. Schn. p. 266.) 

Solander procured this fish between Owhooragi and Opooragi, and Forster 
found it on die second voyage in Queen Charlotte’s Sound. The natives of 
the latter locality name it “ ghoo-paree." 

Pagrus g'uMulatu$ (C. and Y.); P» unicohr (C.and V.) ; Penfapus vitta 
(C. and V.) ; P. iris (C. and V.) ; Lethrinm cyanoxanthm (Icon. Pise. 4. f. 1 ) ; 
Li. cinnaharinus QA. 4. f.2);and OblattttricuspidaM (C.and V.) arc Sparoid 
forms which have been detected in the Austmlian seas. 

We have the Mmnoid Gerres subfascicUus (C. and V.), and G. JilaimiUo- 
stis (C. and V.) from the same seas, which likewise produce the following. 
Chmtodantoidm : Drepatie punctata {C. sinAY Chelnum marginalis (An- 
nals), Platax lesehenaldi (C. and V.), PI. orbicularis (C. and V.), and 
Scorpis georgianus (C. and V.), No Anabasidece have as yet been brought 
from New Holland. 

ScOMBEROIJDEAi. 

26. Scomber (scombrvs) solakdris. (Scomber scombrus, Solander, p. 31 ; 

Richardson, Annals.) 

Solander observed a mackerel in Queen Charlotte’s Sound, which he thought 
was the well-known European spccicst He neither describes nor figures it, 
but merely mentions the number of its rays, and states that the ordinary size 
of the fish is greater than in Europe. It is probably the Scomber loo of the 
‘ Histoire des Poissons.’ 

27. Thybsites atun, altivelis (Rich. Zool. Tr. Hi. p. 119). (Scomber splen- 
densy Solander, p. S’! ; Scomber denJtaoy G. Forster, ii. t. 216 ; Sc.dentatus, 
J. R. Forster, MS. II. 58, apud BI. Schn. p. 24. 

Solander saw this fish in Murderer’s Bay, and the Forsters found it in 
Queen Charlotte’s Sound, and learnt that its native name was “ maga.” So- 
lander’s description is full and characteristic, and the figure corresponds pretty 
well with a specimen from Port Arthur, Van Diemen’s Land, which is de- 
scribed in the ' Zoological Transactions.’ An actual comparison of specimens 
is required to decide whether it be the same with the Thyrskes atun of the 
Cape of Good Hope, described in tite 'Histoire des Poissons,’ viii. p. 137, 
pi. coxix. 

28. Gempybus sol ANDRIS (C. and V. viii. p.216). (Scomber macrophtJmlmusy 
Solander, p. 40 ; Parkinson, ii. t. 91 ; Gempyhts solandris, Annals, ix.) 
The account of this inhabitant of the seas washing Eaheenomauwee, in the 

'Histoire des Poissons,’ rests upon Solandcr’s description and Parkinson’s 
fi^re. Some passages are quoted from Solander in the ' Ajwals of Natural 
iustmry.* 
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Polack mentions Sword-fish in h!s‘ list of the productions of New Zealand, 
but the latitude with which popular names are applied prevents us from form- 
ing any decided opinion as to the genus. He may have seen the Histiopfto- 
rus indicus, which probably ranges southwards to New Zealand. The true 
sword-fish (Xiphias gktdius) is confined as far as we know to the Atlantic. 
The same writer also includes “ pilot-fish” in his list. He may perhaps mean 
the Naucrates indicus (C. and V. viii. p. 326). 

29. Chorinemus forsteri (Rich. Annals, ix.). (^Scomber rmculatus, G. 
Forster, ii. t. 228; J. R. Forster, MS. II. 120, apud Schn. ; Sc, forsten^ 
61. Schn. p. 26. 

The Forsters found this fish in New Zealand, and a New Holland specimen 
is described in the ‘Annals of Natural History.’ It is named “milinjidnee” by 
the natives of Port Essington, and is very probably the same species with the 
Chorinemus commersoniantts of the ‘ Histoire des Poissons,’ viii. p. 370. 

30. Trachurus Novje Zelandia! (C. and V. ix. p. 26). 

This trachurus belongs to the group which has the lateral line armed by 
fewer than eighty shields, aud difi'em little in external appearance from the 
common European Caranx trachurusy but there are peculiarities in the; struc- 
ture of its skeleton and viscera. It was brought from New Zealand and Ara- 
boyna by Quoy and Gaimard, and from Shark Bay, New Holland, by Lesson 
and Garnot. 

31. Trachurus? cuupeoides (Ann. ix.). (^Scomber clupeoidesy ScHsixulcty 

p. 31.) 

Solander obtained this species in Dusky Bay. There is no figure of it, but 
his description points it out to be a Caranxy and most probably of the group 
of Trachuri. 

32. Caranx LUTESCENS (Annals, ix.). (^Scomber lutescensy SoX&nActyp. SB.') 
Was procured in Queen Charlotte’s Sound on the 30th of March, 1770. 

33. Caranx sinus-obscuri (Annals, ix.). (^Scomber traejmrusy varietas, 

G. Forster, ii. t. 223. C. and V. ix. p. 20.) 

This Caranxy discovered by the Forsters in Dusky Bay, is, like the preceding 
species, a member of the third of the three groups into which the “caranx 
proprement dit” are divided in the ‘Hbtoire des Poissons,’ x. p. 45. 

34. Caranx puatinoidhs (Annals, ix.). (^Scomber platinoidesy Solander, 

p. 13.) 

An inhabitant of Tolaga Bay. bnt depending as a species on Solander’s too 
brief description. 

35. Caranx georgianus (Jenyns, Zool. Beagle, p. 71.). {Scomber micans, 
Solander, p. 27 ; Parkinson, 2. t. 89. Caranx georgianusy C. and V. ix. 
p. 85 ?) 

Inhabits Opoorajp, New Zealand, and Shark Bay, New Holland. 

Polack mentions Dories as inhabiting the seas of New Zealand, but whether 
he alludes to the same species that is taken at Van Diemen’s Land or not to- 
mains to be ascertained. 

The Australian Scomberoids are Scomber avstralasicus V.), Thyn^ 
nus bicarinatus (Q. and G.), Thyrsites ohm (C.and V.), Chorinemus forsteri 
(Annals), Cybinm clupeoideum'iC.tuadY.yy Trachurus——? (C.andV. ix. 
p. 20), Trachurus deetivis (Jenyns), Caranx clupeoides (Annals), Car, geor~ 
gianus (C.and V,), Car. lessonii (C. and V.), Car. ptaUnoides (Annals), Car. 
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speclaam(C, ftn4V,)» Psme$ kwswnit (C, and V,), Tmn<»don foAotor (C. andV.)> 
Seriala euiimktt and Cuprot auatraMs (Zool. Tr. iii.). 

SlOANOpEiSg. 

36> Aoawthorus trxosTsous (Bl. Seluu). (^Ifatjowrus fiuotatm, Forster 
apu8 SchHf } Teuthys australis, Qray> Kind’s Voy. to New Holl. j Aoan- 
^tirus triostegus, C. and V. x. p. 137.) 

An inhabitant of the seas of the Mauritius, Now Zealand, New Holland 
and Polynesia. 

Ampnacanthus notostictus {Amia!Ls,\Amph.gymnopareiu8 (Annals), 
luti^rans (C. and V.), Asaph- nehulosus (C. and V,), Amph, mtmlostts (Q. 
and Q.j, A<>o»t^vrus triostegas (C, and V.)» 4 p. grqmmoptilus (Annals), are 
Australian SiganoidesB, 

Myoii'OiDB.x. 

37. Mdgii. FORSTER! (C. and V.xi. p. 14(1). (Mitgil albula? G. Forster, ii. 
t, 239 } J. tt. Forster apud Bl. Schneider, p. 120.) 

Forster states that this mullet ascends the rivers of Husky Bay in shoals in 
the month of April. 

Folaok says that mullet frequent the deep banks on the eastern coast of 
Haw Zealand, and arc named “ kanai ” by the natives. 

Mugil peronii (C. and V.), Jf. acutus (C-and V.), J/. argenlem (Q.and (b), 
D(^us diemensis (Zool. Tr.), Atherina hepsetoides (AnnaK), Atk. pectondis 
(C. and V.), Ath. prc^teroulrs (Annals), Ath. endraclUtnsis (C. and V.), 
Ath. nigrans (Annals), and Ath-ja^ksomana (C. and V.), are New Holland 
fish. 

OoBioinuas. 

Fish of this family abound in great variety in tlic seas of New Zealand and 
Austmlia, examples of most of the generic and sub- generic forms described 
in the ‘ Histoire des Poissons ’ having been brought by voyagers from that 
district of the ocean. The exposed haunts, singular habits and strange forms 
of many gobiold fishes subject them to easy capture, and wc find accordingly 
that they form a considerable portion of the collections of the casual visitors 
of the shores which they inhabit. 

38. CtiNUS ntTTonEys (C. and V, xi. p. 389). (JBlmniuf IHtoreus, G. Fors- 
ter, ii. t. 184 ; J* Forster, MS. II. 42, apud Schn. ; Bl. quadridactyhis, 
Bl. Schn. p. 177.) 

Ngmed “ kogop ” by the inhabitants of Qneen Charlotte’s Sound, wlicre 
the Forsters saw it on the 24th of October, 1774. 

39. AcANqfHoqi<xsrus rvsevs (Jenyns, Zool. Bt'agle, p, 03, pi. xviii. f. 2). 

This for*® is ppculiqr to Neur Zealand. Mr. Darwin procured his speci- 
mens in the Bay of Islands. It is remarkable for the number of its anal spines. 
Mr. Jenynp remarks that the preceding species }s probably another member 
of g^uus? but this supposition is discountenanced by Forater’s figure, 
which shows only nl«e apal rays. 

40. Cristiceps AUSTRALIS (C. and V. xi. p. 102). 

Peron diseovered this fish in Van Diemen’s Land, and Quoy and Gaimard 
afterwards found it in the liver at Hobart Town, and drew the purtrait of a 
specimen which measured seven inches, Another paragraph in the ‘ Histoire 
dcB Poissons ’ mentions that the last-named naturalists brought three very 
small examples of the speeies firom New Zealand. 
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4f I . Triptbrygion nigripbwne (C. and V. xi, p. 4*13). 

Lesson and Gamot, when they accompanied Duperrey, discovered this 
species in the rivers of New Zealand. 

4'2. Triptbrygiqn v arium (C, and V. xi. p. 414). (Blennius varitts, G, Fors- 
ter, ii. t, 18.5 ; J. R. Forster, 11.43, apnd Hi, Sohn. p. 178.) 

A finished drawing was n^ade by G. Forster of a specimen of this fish, 
captured on the 9th of Nov, 1774, in Queen Charlotte’s Sound. Its native 
name is “ ke kogop.” 

43. Triptpryoion yobsteri (C. and V. xi, p.415). (Blennius tripinniSf 

J. R. Forster, MS. 11.41, apud Rl. Schn. p. 174.) 

This Ti'ipterygion is also from New Zealand, notwithstanding the following 
passage in the ‘ Histoire dcs Poissons:’ — “ On ne nous dit pas od il avait 6t6 
trouve.” But in Forster’s ‘ Notes,’ as quoted by Sclineider, we find, under 
Tripterygion fetiestratum, Habitat cum seqitcntihus circa insulam Ntma; 
Zdandifc, inter saxa ad ostia rivulorum agues dulcis, loeis astu mart irrigatis" 
Now in P’orster’s manuscripts the sjiecies stand in the following order 
MS. II. .39. Tript.fenesfratum. MS. II. 42. CUmts Uttoreus, 

40. 43. Tript. varium,, 

41. Tript. forsieri (^li.trijnnnis). — 44. Scorpana cotfoidcs,^c. 

44. Tri PTEuyotON ERNESTRATUM (C.aiid V. xi. p. 410), (^lUetmius fenestra- 
tns, G. Forster, ii. 1. 186 ; .1. R. Forster, MS. II. 39, ajiud Bl. Schn. p, 173.) 
G. Forster executed a. figure of this species in Dusky Bay with more than 

usual care. It frequents the mouths of rivulets, and is named “ Itc-tarooa ” 
by the natives. 

45. I'BiRTKRYoiQNr cApjTO (Jcnyns, Zool. Beagle, p.94', pi, xix, f. 1,). 

Mr. Darwin captured this little fish on tidal rocks in the Bay of Islands. 
Several gobies and periophtlialmi have been detected on the northern shores 

of New Holland, and in the islands of Torres Straits, but none exist in any 
of the collections that have hitherto been made in Von Diemen’s Land and 
New Zealand. 

4G. Eleotris gobioioes (C. and V. xii. p.247). Jcnyns, Zool. Beagle, p. 98. 

Discovered by Quoy and Gaimard in the fVesh waters on the north-cast 
coast of New Zealand. Forster named another member of this family, which 
he found on the island of Tanna, Blennius gobioMes. It is the Satarias al- 
Hcusi of the * Histoire des Poissons.’ 

47. Ereotris radiata (C. and V- xii. p. 250), 

Fpund by Quoy and Gaimard in the mouth of the river Tharoos,. in Febru- 
ary 1827. 

48. Eleotris bAsaeis (Gray, Zool. Misc. p, 73.). 

Inhabits the river Thames. 

49. IIemerpo^tes acartuorhynchus (C. and V, xii, p. 311), (Ca/fio- 
nymus acaathorkynchus, G. Forster, ii. 1. 175; J. R. Forstef, 11. 30, apud 
Behneider; Call, mone^terygins, Bl. Schn. p, 41.) 

No specimen of this curious fish having been seen since the time of Cook, 
our knowledge of it is entirely derived from the figure and description of tho 
Forsters, I^ was thrown up after a storm in Queen Charlotte's Sound. The 
natives named it “ kogo-hooee,” probably from some fancied reacmblaiice or 
connexion vritli El&dris nigra, which is termed “ kogo ” in the i^olyneMani 
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language. ** Hoee-hoee ” signifies poisonous or man-killer in the same tongue, 
and is the appellation given to the Tetraodon hiqtidus at Parietea. Since 
writing this passage, I have, through the kindness of Mr. Gray, seen a drawing 
l,yOr.Dieffenbaehof aiX»neroe(eresfromNewZealand,which maybe thesamc 
speded*. It appears to differ in some of the markings from Forster’s figure, 
but I have not hitherto had an opportunity of comparing them accurately. 

' The following Australian Gobioids have been noticed by naturalists : — 
JBlennim tastnanius (Zool. Tr. iii.); Blei%nechis anoHus (C. and V.); Salarias 
meleaffris (C. and V.) ; S,forsteri (C. and V.) ; S. Mngii (C. and V.) ; Clhaus 
peripiciIlatus(C. and V.) ; Cl. detpicillaius (ZooL Tr. iii.) ; Cristiceps aitstrulis 
(C. and V.) ; Ekotris trcAecdm (Annals) ; Ekotris mogumda (Annals). 

Beulracnus dkmensis (Le Sueur) ana Ghdronectes politus (Zool. Tr. iii.) 
are among the representatives of the Batrachoidese on the coast of New 
Holland. 

LABROlDEiE;. 

60. Labjbus pcecilopleura (C.and V.xui.p.95). 

Lesson and Gamot discovered this species at New Zealand, and ascertained 
its native name to be “ parfi-quiriquiri.” 

51. JuLTs? RUBIGINOSUS (Annals). (SjMxrus ruhiginosus, Parkinson, ii. t. 
38 ; Solander, p. 7.) 

Solandcr discovered this fish off" Cape Kidnappers. The species resembles 
Jvlis dectiasatus. 

52. Juris notatus. (^Sparus tioiaitts, Solander, p. 16; Parkinson, ii. t. 37.) 
This fish was found in ToUeranue Cove and Tolaga Bay. It resembles 

Julis decussatus still more closely than the preceding species. 

The ‘ Pisces Australia' contains accounts of the colours merely of Sjmrus 
stellaius and of a JLabroid^a asellinm, but no drawing of them being extant, it 
is impossible now to say whether they ought to be referred to the Wrasse 
family or not. This point remains to be settled by the ichthyologists who 
may hereafter explore the bays in question. The two following species are 
nearly in the same predicament, though a description of their forms is to be 
found in Schneider’s edition of Bloch. 

53. Juris mires. (Ltd/rmcoceineus, J. A. Forster apud Schneider ; Lahrm 

7 Hiles, Bl. Schneider, p. 264!.) 

Forster’s notes, as quoted by Schneider, inform us that this fish resembles 
Labrus lunaris of Linneus, meaning most probably thereby the Julis hlochii 
which Cuvier distinguishes from the true lunaris. All three have lunate 
caudal fins. The New Zealand fish was captured with the hook by the sea- 
men, who named it the soldier ” on account of its red jacket. 

54. Juris ceridotus. {Lcdtrm ceUdotust J. A. Forster apud Schn. ; Bl. 

Schneider, p. 265.) 

Taken at the same place with the preceding fish. 

The Sparus prasiophihalmusot Solander (p. 5) has six obscure bands, while 
ceUdohts has Only three, and also a large black lateral mark over the anus not 
noticed as existing in prosioplahalmus. There being no description of the form 

* Since the report was read I have had an opportunity, by the khadnem of Mr. Owen, of 
examining a specimen of this rare fi«b, which was presented by Dr. Dieifenbach to the Col- 
lege of Surgeons. Toiiter’s description has been misunderstood in some material parts. The 

species will he describSl in the appendix to Or. Oieffenbach’s account of Now Zeuand, which 
is now iptqiariag for the prew. 
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of the latter given, the genus of the Ash must remain for the present uncer* 
tain, since in Solander’s time the genus Spetrus was made to include very 
various forms. 

55. Odax PULtus (C. and V. xiv. p. 304). (Scarus pullus, G. Forster, ii, 
t. 202 ; J. II. Forster, MS. IV. 17, apud Schneider, p. 208.) 
Inhabiting Queen Charlotte’s Sound, and known there by the name of 
“ marraree.” 

50. Odax? vtttatus (Annals, ix.). (Coregonoides vittatusy Solander, p, 1 
and 39 ; Callyodon coregonoidesy Parkinson, ii. t. 24.) 

Two entries of this fish occur in the ‘ Pisces Australiai,* the second being 
an account of the difibrenccs between the old and young. It was taken at 
Mataruhow. 

The following Labroids have been taken in the Australian seas, fjohrus 
tetricus (Zool. Tr.) ; L.fucicola (Zool. Tr.) ; A. psittacuhis (Zool. Tr.) ; A. 
laticlavius (Zool. Tr.); A. e;yo» 0 (fus(Rich.ined); A. ms(Solandei'); Tatttoga 
»icfa/»ter«s(C.andV.); Ckeilio lineatus (^C.aadY .) iJulis lineolatuslc.andy.)’, 
J. auricularis (C. and V.) ; J. notatus (^Sparus, Solander); A dringii (llich. 
Icon. Pise. 3. f. 1 ) ; Odax jndhts (C. and V.) ; Odax tagensis (Zool. Tr.) ; 
Hoplcgnathus conwayi (Zool. Tr.). 

Of the extensive family of Siluroide<Cy of which nearly 300 species are de- 
scribed in the * Ilistoirc des Poissons,’ not a single individual has been brought 
from New Zealand. Nor was it to bo expected that many species sliould have 
been found there, since most of the family are inhabitants of fresh water and 
of the lower latitudes. In North America one species only is known to reach 
the S.5th parallel, and the only European species is partially difiused over 
similar latitudes. The plotosus ikgjmr or lineaim (C.and V. xv.p.412), a 
widely spread inhabitant of the Indian and Polynesian oceans, descends to 
the west coast of New Holland, and is the most southerly Siluroid which is 
known to us. 

We have no Cyprinoid fish to enumerate among the productions of the 
fresh waters of New Zealand, though it is highly probable that some will here- 
after be brought from thence. The Leuciscics (^Plydtolepis') salmoneus, which 
is the Mtigil salmoneus discovered by Forster at the island of Tanna, exists at 
Port Essington, New Holland. A specimen brought from thence by Mr. 
Gilbert has enabled me to ascertain that this fish is not an Elops, as Cuvi(rr 
has said in his ‘ R5gnc Animal’ (ii. p. 324). Solander notices briefly, in his 
‘ Pisces Australite,* a Mugil lavaretoidesy which is also referred to Elops in 
the ‘ Histoire des Poissons ;’ but the little that Solander says of the fish ap- 
plies entirely to Mr.Gilbert’s specimen oi sahnonmsy though his account is not 
particular enough to establish their specific identity ; we may therefore quote 
Solander’s New Zealand fish, with some doubt, as 

.57. Lkitciscus ? lavaretoides. (Mugil lavaretoideSy Solander, p. 15.) 

Esocinas. 

58. Galaxias ai-epidotus (Cuv. Reg. An. ii. p. 283). (Esox alq>idotiis,' 
G. Forster, ii. t. 235 ; J. R. Forster, MS. II. 02, apud Schneidpr, p. 395.) 

Taken with the hook in the lakes and rivulets which flow into Dusky Bay. 
The aborigines name it “ he-para.” Cook’s sailors called it “ rock-trout.” 
Another species, most probably the tmttaeeus of Cuvier, inhabits thci rivers 
of Van Diemen’s Land, where it obtains the appellation of “ the trout.” 

59. Galaxias easciatus (Gray, Zool. Misc. p. 73.). 

This species was discovered by Dr. Dicffcnbach in the river Thames. 
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60. Mesitss attbhuatvs (Jenyns, Zool, Bessie, p. 123,pl.XEtv.f.5). 

This tish taken in the ftesh waters of the Bay of Islands by Mr. Dar* 

win. The genus MesUes seems to be very nearly allied to Galaxku, and this 
species in particu}ar to be scarcely distuiguishable from a young Qalaxias 
Jumdatus. 

61. Saiuis scombrqioes* (^sox seomhwdeSf SoUmder, p.40 ; swrus, 

G. Forster, ii. t. 233 ; J. R. Forster, MS.II. 65, apud Bl. Schneider, p, 394.) 

Solander first saw this veiy handsome fish in lat. 39^° S., long. 204-^° W., 
between New Zealand and New Holland. He describes it as having the most 
intense ultramarine or “garter-blue” on the back, and a silvery hue on the 
belly. Forster’s description corresponds with Solander’s, both agreeing in the 
colours, and in mentioning a blue network on tlie caudal fin, in the numbers 
of the dorsal and anal finlcts, and in the upper jaw being only about two lines 
shorter than the lower one. They may therefore be considered ns identical, 
or at least as very closely allied species. The specimen figured by G. Forster 
was captured on the 27th March, 1778, in Dusky Bay, The aborigines named 
it “ he*eeya.’' 

62. Hemiramphus maroinatus (Cuv. Reg, An. ii. p, 286). 

Polack includes “ Flying Fish ” in his enumeration of the animals of New 
Zealand. The Mvoceetus cxiiiens and voUtans inhabit both oceans, and both 
are mentioned by White in his ‘ Voyage to Botany Bay,’ as existing in the 
seas of New Holland. We have no means of judging what the species ai'e to 
which Folaek alludes, unless tlie J^sox sidipeltuccm of Solautlcr (‘ Pisces 
AhStraUm,’ p. 14) be an Exoccetm. The only particulars of form that he men- 
tions are, that the upper jaw is longest ; that there is a barbel beneath, and an 
appendix at the base of the pectoral. It cannot therefore be citlicr of the 
common species, but is rather allied to the bearded ones of America, and wiU 
stand in our list as 

63. Exocjetus? subpellucens. 

An inhabitant of Tolaga Bay. 

None of the voyagers, whom we have oonstdted, mention any of the Salmon 
famil y as peopling the waters of New Zealand. Saurus and Aulopm exist in 
the sea that washes the north-west coast of New Holland. Vide IcoiuPiso. f. 1 . 

E&>x iemnii (Griff., Cuv. pi. 60) is fVom New Holland. 

Ceupeoide^. 

64. Ci-yPJPA EATA (Solander, p. 17). 

Solander records the colours merely of this fish, and as there is no figure 
of it, the group of ClupeoideeBjto which it ought tp he referred, must remain 
for fbe present undecided, Jt was pmeuretfin Tolaga Bay, The Clvpea se- 
tipinna of Forster, discovered by hiin in tl»e island of Tanpn, is a ^egalf^s 
which ranges southwards to the coast of New Holland. 

GadoIde^. 

Polack mentions Cod-fish, bearing the native name of “ wapuka,” ^ inhabit- 
ing deep bmiks on the e^t coast of New Zealand. He also particularises Hake, 
Haddock and Polack as being frequently taken, though it is not likely that they 
correspond exactly with the European species, whose names the settlers have 
appropriated to them. 

6,5. Lota baccha (Cuv. Reg. An. ii. p. 334), ( Gad^s haaAm, G. Forster, ii, 
1. 180; ,I.R.Forst(», MS. II. 34, apud Bl. Schneider, p. 53, sub Enckelicpode.) 

This is probably the Haddock mentioned above, as it has a Im'ge black spot 
on the upper base of the pectorals, Solander obtidued it in Murderer's Bay, 
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and baa retarded a pretty full aooount of ito oolonrs when fresh* George 
Forster’s figure is qoarsely executed, but in cotuunotion with J. 11. Forster’s 
uotes, quoted by Schneider, it renders the species easily recognisable. Its 
native name, in Queen Charlotte’s Sound, is ehogoa.” 

70. Lota rmacina. (^Qadus rhacinus, G. Forster, il. 1. 179 ; J. R. Forster, 

MS. iv. 16, apud Sehn.; Phycis rhacinui^ Bl. Schn. p. 56.) 

This resembles the preceding species in form, but diifers in colour and in 
the numbers of the fin-rays. It was also taken in Queen Charlotte’s Sound, 
where it bears tlie appellation of “ahduroo.” 

71. Brosmius venustus. (^Blennius venustus, Parkinson, ii. t.5.) 

This is doubtless one of the Hakes mentioned by Polack. Parkinson’s fig\ire 
was executed from a specimen obtained in Totaeranue, or Ship Cove. Solan- 
<ler gives no account of it, unless the brief notice of Blennius ruhigirumis, 
in p. 14 of the ‘ Pisces Anstralim,’ ought to be referred to this species. As 
he mentions only a single dorsal, it is most likely a congeneric fish, and there 
is no great discrepancy in the colours so as to point unequivocally to a distinct 
species, lie took it in Tolaga Bay. 

We have already seen that the “Cole-fish” of the sailors is a Perdsi whether 
the “ I’olack ” of the settlers be another Percis or a true Gadoid fish we liavc 
no means of ascertaining. 

The I.epidolepri, or Macrouri, which arc considewul liy Cuvier to be iiea>'ly 
allied to the Gadoid family, biit by the Prince of Caiiino to form a group of 
the Ganoid order, having much affinity with many fossil genera, exist in the 
depths of the Australian seas, and will probably be hereafter added to the list 
of New Slealand forms, 

Platessoidb^. 

Polack says that the seas of New Zeeland produce Flat-fish, which are named 
“ ])itiki ” by the natives, and are intermediate between the largo fioundcr 
and the sole. 

72. Rhombus? soapha, (P/ewroweefes scfl-jpAo, O. Forster, H.t. 199 • J. R. 

Forster, MS. II. Ifi, apud Bl. Schn. p. 163.) 

An inhabitant of Queen Charlotte’s Sdun<l, named “ mahoa ” by the abo- 
rigines, and compared by Forster with the, Pktlessa limaTida. The eyes arc 
on the left side, 

73. Rhombus plebeius, Solender, p, 12, 

^olltnder having noticed oply the colours of this flat fish, without describing 
its form or dentition, wp cannot refer it to its proper genus, but it is very pro- 
bably a J{k(»>}hus brought from New Zealand by Dr. DicfTenltach, which 
agrees with the little that Solancler says of tlie spepies. The eyes are on 
the right side. It was taken in Tolaga Bay, and, like the preceding one, 
measured a foot in length. 

Mtf Jenyna notices a Flatessa which was found by Mr. Darwin in King 
George’s {itound, but does not name it. He says that it scarcely differs from 
the Pfaiemt. nrhigugoina of Bahia described by Valenciennes in the ‘ Voyage 
of Orbigny.’ Another species from Port Arthur, Van Dicmoit’s Land, is dO” 
scribed in the * Zoological Transactions,’ vol. iii, 

PlSCOBOLf. 

74. X,Ep^PQGA8Tfin pinnvlatvs (Forster, MS. IV, 15, apud Bl, Sclpj. p. 

199)* (^C^cicpterifs G. Forster, ii. t. 248.) 

Three portraits of this fish, under different aspects, were made by George 
Forster from a specimen which was taken in Queen Charlotte’s Bound on the 
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23rd of October, 1774. Ita general appearance is very similar to the Gobiesox 
marmoratus of Chiloe, figured in the ‘Zoology of the Beagle ' by Mr. Jenyns, 
but it has a square pectoral disk udth mammillated edges behind the trian- 
gular one of GMesox. The Z. pinnulcOm haunts stony beaches at the mouths 
of rivulets, and is named by the New Zealanders “ moy^doo.” . 

75. Gobiesox bittokeus (Cuv. Heg. An.ii.p. 345). {Cyclopterus lUtoreus, 

J. R. Forster, MS.TI. 27, apud Bl. Schn. p. 199.) 

An inhabitant of stony beaches. 

At least two species of Echenda exist in the Australian seas, and it is pro- 
bable that the islands of New Zealand are within their range. 

Akguiblieormes. 

76. Anguilla australis ( Rich. Zool. p. 22.). {Anguilla au^ralu', Jenyns, 

Zool. Beagle, p. 162.) 

This Eel was sent to me from Port Arthur, Van Diemen’s Land, by Deputy 
Assistant Commissary General Lempriere, and fully described in a paper read 
before the Zoological Society on the 9th of March, 1841. Mr. Darwin had 
previously found it in the Bay of Islands, New Zealand, and it has recently 
been described by Mr. Jenyns in the ‘ Zoology of the Beagle.’ 

77. Anguilla diefeenbachii (Gray, Zool. Misc.). 

Discovered in New Zealand by the gentleman whose name it has received. 

78. Ofhigium blacodes (Forster). ( OpMdium blacodes^ G. Forster, ii. t. 

174 ; Bl. Schneider, p. 285 ; Cuv. Reg. An. ii. p. 359.) 

This fish is named»“ekokh” by the inhabitants of New Zealand. Schneider, 
who describes it without making the usual reference to Forster’s notes, in- 
forms us tiiat it is voracious, torpid and sluggish, and lurks in stony places at 
the bottom of the sea, whence it may be easily extracted by an eel-spear. It 
is much prized by the natives as an article of food. 

Anguilla australis (Zool. Proc.), Gymnothorax wilsoni (Schn.), Gymn. 
scriptus (Schneider), and Maeft/oerium subducens (Rich.), inhabit the waters 
of Australia. 

LophobrancUi. 

79. Hippocampus abdominalis (^Lesson, M6m. dolaSoc.Nat.IV. p.411 ; 

Voy. du Duperrey, Zool. p. 125). 

This species inhabits the creeks of the Bay of Islands, and is named “kiorc ” 
by the natives. We have received it also from Van Diemen’s lAnd along with 
several other species. The Hippocampus foUaceus seems to range over the 
entire mrcuit of the coasts of New Holland. 

Plectognathi. 

The Australian seas are very rich in fish belonging to this order, and doubt- 
less many of the same species frequent the coasts of New Zealand, though 
only a few have hitherto been brought from thence. The Diodon nycthemerus 
is abundant at Van Diemen’s Land. 

80. Tetraodon iiAMiLTONi (Nob.).^ 

This species was brought from Neiy Zealand by J. M. Hamilton, Esq., As- 
sistant Surgeon in the Royal Navy, and the specimen is now in the Museum 
of Haslar Hospital. It resembles the TetraodMs fiutAaiHis of Hamilton (Fishes 
of the Ganges, t.' 30.f. 1). Van Diemen’s Land produces another spedes of 
the same group, which is said to have poisoned sevei^ of the settlers. 
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The TetroodonsfxlertUm', discovered by Forster in New Caledonia, descends 
to the west coast of Australia, where it attains a great size. It bears the re- 
putation of being very poisonous. Another species is named at Otaheito 
“ hoee-hoee ” (kills men). 

81. Monacanthus scaber. (Balistes seaber, G. Forster, ii. t. 24*7 ; J. R. 

Forster, MS. 11.72, apud Bl. Schneider, p. 477.) 

This is known at Queen Charlotte’s Sound by the name of “ baddcek.” 
There is nothing either in the figure or description whicli disagrees witli a 
species seen by Solander at Motuaro and off Cape Kidnappers, and entered 
twice in his * Pisces AustroUea’ under the names of lialistes unicomu (p. 9) 
and Salistcs scahrosus ^p. 35). 

Diodon nicthements (Cuv.^, Balisfes jachsonianus (Q. and G.), Mmutcau- 
tkus spinosissimus (Q.and G.), Mim. papillosus (Cuv.), Mon. ntegahmrus 
(Rich, ined.), Aleuterea macubsus (Rich.), Alcuteres parngaudatns (Ilicli.), 
AUayrat/d (Q.and Q^^Ahspilomdanurm (Q.and G^yAl.veltUinus (Jenyns), 
Ostraeion auritus (Shaw), Ostr. orncOus (Gray), Osfr. Jlavigaster (Gray), 
Ojrfr. s/«7o^tts<cr (Zool. Proc.), Ostr.lmiimluris yLoiA. Proe.), are New Hol- 
land species. 

ClIIMJEKIDA::. 

82. Callorhynchus ANTARCTicus (Lacep. 1. xii.). (^Chimara callorhyn- 

chus, Solander, p. 18). 

Solander observed this fish in Murderer’s Bay on the 16th of .January, 
1770. His description extends merely to the colours of the recent fish. Its 
aboriginal name is “erku-perk6p6;” its designation by the English settlers 
“ elephant-fish.” The species of Callorhynchtts have i^ot been rigidly com- 
pared with each other, but two certmnly exist, if the size of pectoral fins bo 
considered as a specific mark. 

SCYLMA. 

83. ScYLHUM? LIMA. {Sgtutlus lima, Parkinson, i. t. 53 ; Sq. Isabella, 

Brousonnet, No. 1, BI. Schneider, p. 127.) 

Inhabits Eaheenomauwee. 

Carchariaj. 

84. Carcharias (Prionodon) melanoptkrus (Muller und Hcnlc, Pla- 
giostomen, j>. 43.). (^Carcharias nveUmopterus, Q.and G. Frcyc. pi. 43. f. 
1 and 2.) 

Inhabits the Zeidand and Australian seas. 

. Spinaces. 

85. Acanthi AS? maculatus. (Squalus niacuhtus, Vdx\.\xvson, \,i. 5%) 
Inhabits Eaheenomauwee. 

SaUATINORAI^. 

86. Rhinobates (Syrrhina) Banksii (Muller und Henle, pp. 123 and 

192.) (jRaea rostrata, Parkinson, i. t. 45.) 

87. Trygonorhina pasciata (MUller und Henld, Plagiostomcu, p. 124.) 

(Baia fasdata, Parkinson, i. t. 47.) 

EaijE. 

88. Raia nasDta (Parkinson, i. t. 44.) (Mvillcr und Henle, Plagiostomen, 

p. 150.) 

Inhabits Totsua&ue. 



ao BjBil»OA 1 ^ 1842 . 

89» TnYooHolPTHlilA tSStaoba (Miiller und Heotdy Hagi(Miomen> p. 1*74.) 
(jRaia testaioeaf Pftrkinso&y i» 1. 146»} 

Myliobatides. 

90. Myeiobatis NiEUHOFii (Muller uud Henl6, Plagiostomen, p» 177.) 

(^JRaia macrocephala^ Parftinson, i. t. 48.) 

The following Phgiostomi inhabit the Australian seas: — Ilcmiscyllhnn 
mataianmi (M. und H.), Crossorkinus barhatus (M. und tt.), Carcltnrkis 
{^Prionodoti) maoo (M. und H.), C. (/*#’.) mctanoptcrus (M. und II.), IIc~ 
tnuculHufh ocellatum (M. und H.), JT. irtsjK-ctdare (Richardson), Cestracum 
phiU‘^ (M. und H.), Trygonorhinu fasemta (M. und II.), Tanittra lymma 
(M. und H.), Nardne tasmanimsis (Richardson). 

Cyclostomi. 

91. HEBtATREMA DoMBEYl (Laccpcde, i. 23). (Petrmnyzon ctrr7iatus, G, 
Torster, ii. t. 251 ; J. R. Forster, MS. II. 24, apud Schn. p. S32; Home, 
Phil. Tr. for 1815, p. 258.) 

Discovered by the Forsters in Dusky Bay. 


Report on the Progress of the Meteorological Ohservations at 
Plymouth. By W. Snow IlAiints, P.2i.>S\^ ^c. 

Since I last had the honour of presenting to the Association the results of 
the discussion of the hoxirly meteorological observations, made and registenal 
at M. M. Dock-yardf at Devonport, three additional years l»avc been nearly 
completed ; and I shall be in a position at the close of the present year (1842) 
to revise and bring under one general view the results of the series, con- 
tinued now hourly, without any material omission, since tlic year 1832, ami 
which will hence complete for temperature ten years’ observations. The vast 
mass of registered observations of the different instruments wducli the Asso- 
ciation has entrusted to my care, have not been so far discussed and brought 
under an approjmate form, as to enable me, on the present occasion, to enter 
fully upon them ; nor indeed Is it desirable to do so before the observations 
of the present year ate complete and can be included with the preceding 
years. The only notice, therefore, of the further progress of the nmteoro- 
logical register at Plymouth, which it is at present in my power to submit fur 
the consideration of the Section, is a general discussion of five years’ results 
of the barometer and of experiments on the wind made Avith WhoweH’s ane- 
mometer, and which I venture to hope the Association may deem not alto- 
gether unworthy its attention. 

In the annexed table and accompanying chart (pi. iv.) will be found the 
mean hourly pressure for each of the years 1837, 1838, 1839, 1840 and 
1841, together with the mean of these years deduced from 43,800 observa- 
tiotis, at 75 feet above the level of the sea, and reduced to 32* of Fahren- 
heit’s scale by Schumacher’s tables, .from the table referring to the expan- 
sion of the mercuy without reference to the scale of measure, tho instrument 
employed being of .the peculiar construction already noticed in the Reports 
of tho Association*, and to which that table is most perfectly applicable. 

In laying down the graphical . delineations given in this chart, the same 
method was resorted to as in my preceding Report three years sinc^ viz, 

* Beports of the SfitSih Afisoeiation for 1833, p. 415. 
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the mean points were first marked ofi'i and then a continuous Una was passed 
through them by means of a flexible batten, so as to include the greatest 
number ; the points of deviation from such a continuous and fair curve being 
marked by a star. Now, I have to call the attention of the Association to 
the surprising eoinoidence in the general character of all these lines, and the 
very few and small deviations which they present ; a result which I cannot 
but deem somewhat remarkable, considering the freqvient atmospheric dis- 
turbances to which we are liable in these latitudes. The observations them- 
selves must have been most carefully made, otherwise such a constant result 
could not possibly have been arrived at ; and I cantiot but deem it my duty 
to impress on the Association, the propriety of preserving with great caro the 
original manuscript of tlic observers and printing the whole scries, os being 
calculated to advance the present state of meteorology. The meteorologist 
will have then at his command a series of hourly records obtained at con- 
siderable cost in money and time, of os unexceptionable a character as in 
the nature of the circumstances under which they have been made, and the 
present state of science, it is possible to obtain. 

TA«r-E, containing the mean hourly pressures for each of the yeara 1837, 1 838, 
1839, 184'0 and 1841, together with the mean of these years from 43,800 
observations, at 75 feet above the mean level of the sea, reduced to 32*’ of 
Falirenlieit’s scale. — The periods of maxima are denoted by the sign +, 
the minima by the sign — , and the mean by a *. Sec pi. iv. 


■■ 

1837. 

183S. 

1S39. 

3810. 

1811. 


]« 

29‘8719 + 

29-7565* 

29*7768 

29*8366 

29*7173* 

2»*79l8* 

2. 

29*8(>9ri 

297547 

20-7736* 

29*8340* 

29*7153 

29-7804 


ad-8626* 

29*7518 

29-7688 

29*8294 

29*7104 

29*7846 

4* 

29*8008 

29-7607 

29-7670 

29-8261 - 

29*7086 

29*7826 - 

5. 

29*8600 - 

29-7507 - 

29*7670 - 

29*8271 

29*7093 

29-7829 

0. 

29-86lSt 

29*7552 

29-7710 

29-8297 

29-7121 

29-7860 

7 . 

29*8666 

29*7585 

29*7755 

29*8ail 

29-7175 

29^7002 


20-8706* 

29*7615* 

29*7772* 

29*8364* 

29-7217* 

29-7935* 

9. 

29*8717 

29-7637 

29-7790 

29*840O 

29-7-258 

29-7960 

10. 

29-87.32 4- 

29-7646 + 

29-7807 -f 

29-8409 4- 

29*7294 + 

29*7977 + 

11. 

29*8720 

29-7627 

29-7788 

29*8395 

29-7288 

29*7964 

12. 

29*8663 

29-7587* 

29-7755 ' 

29-8361 

29-7202 

29*7926 

r.M* 1. 

2»-8«527«' 

29*7540 

29-7705* 

29-8:110* 

29-7217 

29*7880* 

2. 

29-8580 

29-7617 

29-7670 

29-8283 

29*7184* 

29-7847 

3. 

29*8667 

29-7500 

29-7057 

29-8266 

29*7167 

29-7831 

4. 

29-8558 - 

29-7475 - 

29-7652 - 

29*.82C2 - 

29-7160 _ 

29-7823 - 

5. 

29-8597 

29-7532 

21>-7686 

29-8293 

29*7181 

29-7858 

0. 

29-8829 

29-7.557 

29-7725 

29-8.3.34 

29*7207 

29*7890 

7 . 

29-8679* 

29-7610* 

29*7770 

29-8.393* 

29*7244“^ 

29-7930* 

8. 

29-8740 

29-7645 

29*7798* 

29-8441 

29-7278 

29-7980 

y. 

29-8779 

29-7672 

29-7832 

29-8478 

2J1-7.303 + 

29-8013 

10. 

29-8792 + 

29-7665 4- 

29-7810 + 

29-8482 4- 

29-7293 

29-8014 + 

11. 

29-8790 

29-7665 

29-7822 

'29-8170 

29-7276 

29-8005 

12, 

20-8783 

29-76.39 

29-7775 

29-84.38 

29-7254 

29-7978 

Means ... 

29-8675 

29-7579 

29-7743 

29-8356 

29-7208 

29*7912 


I have little further to observe on tliis table ; the differences from the ge- 
neral results already deduced in my lleport for 1839 not being considerable, 
the mean pressure of the five years corresponding with that already obtained. 
I may briefly remark tliat from the series of five years wc find the line of 
mean pressure crossed ‘between the hours 1 and 2, and 7 and 8 a.m., and 
agaia between 12 aud 1* and 6 and 7 Xbe hours of wait, pressure are 
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10 A.M. and 10 p.m^ l>eing> witb> only one exception^ a uniform result for 
the -whole- ieiies. 

The houw of minima are 4 a.m. and 4 p.m., lieiug ako a uniform result of 
the five years without any exception. 

‘When we consider that the few deviations from a fairly, continuous curva* 
ture» as laid down in the graphic delineation of the mean hourly march of the 
atmospheric pressure (pi. iv.), apply to the fourth place of decimals, we have 
fair ground for believing that by these observations we have really arrived at 
the genend laws of the horary oscillation at Plymouth. 

My Report for the year 1839 contains many general deductions from these 
observations; and Professor Airy, to whom they were submitted, seemed to 
think that at present little more could be effected by them. 1 cannot, how- 
ever, but again remind the Association that 48,000 hourly observations on 
pressure and 87*600 hourly observations on temperature, of a very fair and 
perfect kind, made and discussed with great labour and at great cost to tlie 
Association, should not be lost sight of, and be allowed to exist only in the 
fragile fonn of a manuscript, but should be permanently secured and placed 
at the disposal of the scientific world generally. There are membeis of this 
Association so highly gifted with powers of physical research, that it would 
be by no means unreasonable to hope that, should their attention become di- 
rected to particular views of this branch of science, they would with such a 
mass of accredited observation at their command, find themselves in a posi- 
tion to contribute essentially to the future advance of meteorology. 

My last Report on Whewell’s anemometer contained an account of tlie 
general indications of the instrunaent for one year, and of the means I pro- 
posed to pursue with a view of giving its indications not only a relative but 
tui absolute value. Although the tempestuous and Unsettled weather which 
marked the close of the last meeting of the Association greatly impeded the 
experiments which I proposed to make, and the early period of our meeting 
this year has somew^t abridged the^ intermediate time, 1 have been to a 
great degree enabled to realize the -view 1 entertained of the possibility of 
deducing, by actual experiment, the absolute velocity of the aerial current 
corresponding to certain indications of the instrument, so as not only to de- 
termine the mean direction of the wind for a given time, but the absolute 
mean rate at which it has moved. * 

It does not appear requisite at present to enter into a minute detail of the 
various experiments ; it may perhaps be sufficient to state that the pressure 
and velocity of the wind were observed simultaneously with the anemometer, 
and the results tabulated and discussed. From these results the following 
deductions were airived at. 

1. When the pencil tracing the integral effect of the wind moved by tlio 
revolutions of the fly at the rate of 1 division of the scale of measure, or *1 
of an inch per hour ; the current of air for the same time moved at a mean 
rate of 11 feet per second. 

2. The Apace described by the pencil appeared to be proportional to the 
square the velocity of the aerial current acting on the fiy. Thus when 
the pencil described 4 divisions of the scale in an. hour, the velocity, by a 
mean of many observations, amounted to 22 feet in a second. 

When the velocity was 15 feet in a second, the pencil had described about 
two divisions of the scale in an hour, and so on. 

Having then the velocity due to a given rate of indication per hour taken 
as tliuty, it is easy to find the velocity of the wind due to any other rate of 
indication, since we have only to multiply the square root of the given rate 
by the coustaht IJ, the velocity per secoaa correspondiog to a space of 1 divi> 
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sion of the scale. I have in this way endeavoured to arrive at sometliing like 
an approximation to the velocity and direction of what I believe would 
amount to a trade-wind in the place of observation. The general type of the 
wind, as laid off on the principles suggested by Mr. Whewell, I have now 
the pleasure of exhibiting to the Section ; and it will be seen that it furnishes 
a general resultant, directed from about S.S.W. to N.N.E., being from the 
southerly to the northerly points of the compass*. 

In the annexed table wiH be found the mean velocity of the current for 
each successive ropnth, taken without regard to direction, together with the 
mean velocity for the whole year ; the period of observation being from April 
184^1 to April 184*2. 


Table showing the mean velocity of the wind by Whewells Anemometer. 


Month. 

Velocity of wind in feet 
per second. 

Mouth. 

Velocity of wind in feet 
per second. 

April 

13*0 

October. ..... 

15-29 

14.-96 

May 

11*6 

November .... 

June 

10*9 

December .... 

12-54. 

July 

9*0 

January 

12-76 

August 

12-87 

February .... 

13-97 

September. . 

15-4.2 

March 

14-63 


Moan velocity 13*16 feet per second, or about 9 miles per hour. 


As I do not pretend to a degree of precision in these first results greater 
tlian is requisite to entitle them to consideration as useful and important ap- 
proximations to a more refined inquiry, I have not tliought it requisite to 
treat them more elaborately than their present state demands. If we dimi- 
nish* the mean velocity arrived at in this table, in tlie proportion of the whole 
length or trace of the wind described, to the general resultant, wc shall have 
some general idea of the course and velocity of the aerial current, as deduced 
by this species of inquiry. Now the whole space described in this case is to 
the resultant as 2 : 1 nearly ; we may therefore take the resulting velocity at 
about 4*5 miles an hour, and the general direction as N.N.E. 

I shall be prepared to l^y before the Section at our next meeting, typical 
delineations of the wind for 3 years, as deduced by this instrument, accom- 
panied by more extended and corrected results than have been as yet arrived 
at. I hope what has been done is sufficient to show, that the instrument it- 
self is capable, when well employed, of furnishing highly important results. 
It would necessarily have failed under the form in which it was first placed 
ill my hands ; but set up as stated in my Report for 1840, and constructed 
in a firm and solid way with little friction, 1 believe it highly calculated for 
meteorological observation. But whether we register by this or any other 
instrument the daily direction of the aerial currents, I feel persuaded that 
little advantage will ever be derived to meteorology, unless the observa- 
tions be reduced to the form prescribed by Mr. Whewell, who has certainly 
taken the only correct view of the nature of such observations. Without 
deducing the integral effect of the wind, that is to say, a space proportional 
to that which a particle of air would pass over in a given time, taking into 
account the velocity of the wind and the time for which it blows, we can 

* The mean velocity has been deduced by determinings a value of V* for every 24 hours, a 
method which, although not mathematically exact, is still sufficiently approximative for our 
present purpose. 

1842. 


V 
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never hope to arrive at anything like a correct view of the great annual 
movement of our atmosphere. 

In the preceding calculations it is to be understood that I have only been 
dealing with mean results, and not with particular ones, which would of 
course give velocities far 8urpa4S8ing anything exhibited in the 'preceding table. 

I have now, in concluding this short noUce of the progress and present 
state of the meteorological observations at Plymouth, merely to suggest to 
the Physical Committee of the Association, the propriety of either closing 
these observations after the completion of another year, oi>> otherwise recom- 
mending the further continuance of the observations at the Dock-yard to the 
consideration of Her Majesty’s government : a system and method of observa- 
tion having been completely organized there, the inconvenience and expense 
to the naval department of the government would be too small to merit con- 
sideration. My own view is, that the ten years’ observations which will be 
speedily complete, are sufficient for deducing the principal laws of tempera- 
ture and pressure at this place ; but that, inasmuch as similar observations are 
now being recordeti through the instrumentality of the Association in various 
parts of the world, it would be so far desirable to have simultaneous observa- 
tions made at Plymouth. I cannot but hope that the Pliysical Committee 
will give this matter serious consideration. 

Rymonth, June 10, 1842. 

Second Report of a Committee comistinp of Mr. H. E. SthickiiANI), 

Prof Daubeny, Prof. HENSiiOW, and Prof. Lindley, appointed 

to make Experiments on the Growth and Vitality of Seeds. 

Iw order to carry out the objects of this Committee arrangements have Iwen 
made for the formation at the Botanic Garden, O.xford, of a dep6t of seeds to 
be preserved in various ways, and to be submitted, at successive periods, to 
experiment. The amount of labour required for the preservation of these 
seeds, the conduct of the experiments, and the tabulating their results, has 
necessitated the appointment of a curator at a small salary, whose report for 
the present year is annexed. 

The expenses incident to th^e experiments have amounted to £9 l.’Js. lid. 
As a considerable number of jars and other materials for preserving seeds 
will be required for the further prosecution of the inquiry, the Committee re- 
spectfully reemnmend that the sum of £15 be this year granted for the pur- 
pose. 

The Committee having now e^stablished a permanent place of deposit for 
seeds to be submitted to experiment, they wish particularly to request the 
contribution of specimens from persons who may be interested in this inquiiy. 
Parcels of seeds of various species, both recent and of old dates, in quantities 
sufficient for a considerable number of experiments, and accompanied with 
remarks specifying the years in which they were collected, and the conditions 
under which they have been preserved, will be highly acceptable, as will also 
specimens of soils taken from excavations of various depths, and carefully pro- 
tected from the access of extraneous matter, in order to ascertain the species 
of plants 'which may spontaneously vegetate in them. All communications 
on this sultject to be sent to Prof. Daubeny, Botanic Garden, Oxford. 

H. E. SYRICKI.AND, 

C. Daubeny. 

Ou/ratofPa Report. 

In submitting to the British Association a statement of the progress made 



ON THE GBOWTH AND VITALITY OF SEEDS. 


35 


during the present year towards forming an extensive collection of seeds of 
at least one species of as many genera of plants as practicable, to be sub- 
jected to various modes of preservation, for the purpose of carrying on a se- 
ries of experiments with the view of ascertmning the true limit of their ve- 
getative durability, the curator begs to say, that he has, under the immediate 
superintendence of the Committee appointed to investigate the same, since 
October 1, 184f], received and collected seeds of 78 species of 60 genera, 
illustrating 25 natural families of plants, which arc now preserved according 
to the mode decided on as that to be generally adopted ; namely, in brown- 
paper parcels placed in earthen jars with one aperture^ and covered with a 
stratum of fine sand. 

Besides the mode just referred to as particularly determined on for general 
adoption, the curator has also put up some wheat and also seeds of Lastkenia 
califomica, gathered in 1841, each in amass in porous earthen jars with ttvo 
apertures, which are covered with fine wire-gauze- A few seeds also of some 
of the same species as those preserved according to the prescribed mode are 
put up in waxed cloth, by way of comparison of methods of preservation. 

The subjoined is a list of seeds, of which, with few exceptions, a sufficient 
quantity of each species has been obtained and already put up for experiments, 
if sown according to the scheme entered in the resolutions, up to the year 1909. 

Of these seeds a portion has been purchased, and the remainder has been 
received from the London Horticultural Society, the Oxford Botanic Gar- 
den, and the luditor of the Gardener’s Chronicle. 

A certain number of seeds of each of the species entered in this list have 
this spring been sown, as directed, at the Oxford Botanic Garden, the Cam- 
bridge Botanic Garden, and also at the Garden of the London Horticultural 
Society at Cfiiiswick, tlie result of which will be seen by reference to the 
following table: — 


Name and Date wlien gathered. 

No. of 
Seeds 
of each 
Species 
sown, 
1842. 

No. of Seeds of each 
Species which vege- 
latecf at 

- JL — ■ 

Time of vegetating. 

In days at 

Ox- 

ford. 

Cam- 

bridge. 

Chis- 

wick. 

t 

Ox- 

ford, 

Cam- 

bridge. 

11 

1834. 

Arabis lucida 

Flypericum Kalmianum . . . 
Passifiora Herbertiana .... 

1835. 

Gilia capitata 

Gypsophila eiegans 

500 

150 

125 

500 

500 

125 

50 

300 

50 

25 

20 

50 

50 



1 



28 

Polemonium gracile 

Hypecoum procumbens . . . 
Potentilla nepalensis ..... 
Horminum pyrenaicum . . . 
Euphorbia Lathyris ..... 
Berberis Aquifolium ..... 

1836. 

Clematis erecta ........ 

Hypecourn procumbens ... 

• j 

! 

1 

j 

a 
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Name and Dale when gathered. 


No. of 
Seeds 
of each 
Species 
sown, 
1842. 


1836 (continued). 

Potentilla, sp. from Douglas . 
Tacsonia pinnatistipula , . 
Turritis retrofracta 

Lupinus polyphyllus 

Pontstemon diffusus ..... 

pubescens .... 

■ — pulchellus .... 

- atropurjmreus . . 

digitalis 

• laevigatus .... 

gracilis 

procerus 

Eschscholtzia califomica. . . 

Mimulu^ moschatus 

Ononis angustifolia 

Coreopsis Atkinsoniana ... 

1837. 

Geum, sp. 

Allium fragrans 

Conium maculatum ..... 

Clarkia elegans 

CEnothcra, sp. from Douglas . 
I.tipinus grandifolius ....*. 

Camassia esculenta 

Oxyura chrysanthemoides . . 

Godetia lepida 

Calandrina grandiflora .... 

Chryseis crocea 

Delphinium iiexaosum .... 

Lupinus lucidus 

, rivularis 

Papaver orientale 

' 1841. 

Vicia sativa 

Daucus Carota 

Cannabis sativa 

Pastinaca sativa ....... 

Brassica Rapa* 

Linum usitatissimum ..... 

Lepidium sativum ...... 

Polygonum Fagopyrum . . . 

Phalaris canariensis 

Brassica Napus 

Carum Carui . * 



50 43 

100 38 
50 17 

100 47 

300 178 
150 142 
100 79 
50 18 

100 55 

150 90 

200 ' 


Time of vegetating. 
In days at 


Cam* C 
bridge, w 


41 45 

57 60 

8 20 

42 68 

158 147 

125 130 

96 87 

13 SO 
70 69 

160 90 
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Name and Date when gathered* 

No. of 
Seeds 
of each 
Species 
sown, 
1842. 

No. of Seeds of each 

Species which vege- 

tated at 

A- 

Time of vegetating. 

In days at 

A _ 

Ox- 

ford. 

Cam- 

bridge. 

Chis- 

wick. 

Ox- 

ford. 

Cam- 

bridge. 

rani 

1841 (continued'). 

Petroselinum sativum .... 

Trifolium ? repens 

Lactuca sativa 

Brassica oleracea 

Pisum sativum 

Faba vulgaris 

Phascolus multiflorus .... 

Triticum sestivum 

Hordeum vulgare 

Avena sativa 

i^^thusa cyiiapioides 

Antirrhinum majtis 

Calendula pluvialis 

Collinsia hetcrophylla * » • • 

Datura Stramonium 

Gilia achillseefolia 

Lasthenia californica 

Ligusticum Levisticum . . • 

Pseunia, mixed vars 

Vcrbascum Thapsus 

? 1820. 

Gossypium sp 

so 

ISO 

50 

so 

50 

25 

25 

100 

100 

100 

100 

300 

100 

300 

100 

200 

200 

100 

100 

500 

2 

36 
18 

5 

17 

37 
25 
24 
82 
94 
90 
10 
13 
98 

125 

43 

21 

50 

30 

? 

23 

.36 

5 

20 

13 

23 

22 

? 

90 

? 

0 

224 - 
74 
176 

37 

94 

113 

28 

? 

35 

65 

43 

30 

42 

23 

21 

98 

71 
90 
12 

280 

84 

21 

72 
10 

180 

98 

430 


17 

6 

8 

7 

8 

10 

9 

7 

6 

7 

11 

6 

9 

15 1 
7 

7 

24 

19 

18 

21 

3 

3 

5 

14 

10 

14 

5 

14 

30 

18 

14 

30 

10 

14 

14 

28 

28 


At Oxford, with the exception only of those seeds which are usually sown 
on a hotbed, the seeds here registered were sown this season (1842) on the 
3rd of May, on a warm south border in the Botanic Garden. 

The table shows that the three species of seeds gathered in 1834 and sub- 
jected to experiment in 1842, had entirely lost their vegetative power, as was 
the case with the eight species of the growth of 1835, the eighteen species of 
the growth of 1836, and also thirteen species of that of 1837, fifteen species 
having been sown. The whole under these dates were preserved according 
to the usual mode, viz. in stout brown paper : thus involving the necessity 
of procuring, if possible, new seeds of those species, during the current sea- 
son, to be subjected to future experiments for the purpose of ascertaining the 
actual limit of their vegetative durability. 

Although the above-registered seeds are all that can in conformity with 
the resolutions of the Committee be looked upon as constituting a portion of 
the experiments to which this report has strict reference, it may still be well 
to add that in the spring of 1841, having the same object in view which these . 
experiments it is hoped will determine, many seeds of old dates were sown on 
a gentle hot-bed, principally in the Oxford Botanic Garden. 

They were, — 

I. Experimented on by Professor Daubeny, taken from Professor Morison’s 
Herbarium at the Oxfoni Botanic Garden, bearing date, in many instances. 
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of 1706. One hundred species were sown, but as it is supposed that they 
had been brushed with corrosive sublimate, this experiment is not of much 
value, and it is therefore not necessary to enumerate the species. A list of 
them is however preserved for reference. 

II. Twenty-four species from Dr. Sibthorp’s Collection at the Oxford Bo- 
tanic Garden, dated about 1787, experimented on by Professor Daubcny. 
These seeds having been imperfectly preserved and injured by insects are not 
of much authority, and it is therefore needless to enumerate them. 

HI. The following species, from a very old Herbarium in Merton College 
Library. Oxford, given to tlie Committee by the Rev. J. Bigg, experimented 
on by Professor Daubeny. 

Atropa belladonna. Hedcra helix. 

Viburnum Opulus, Aspidium Fiiix mas. 

IV. One hundred seeds of Wheaty Barley, and Lentils respectively, from 
Egyptian catacombs, given to the Committee by the Trustees of the British 
Ik^eura, experimented on by Professor Daubcny and H. £. Strickland, Ksq. 

V. Twelve seeds of Maize, brought from Peruvian graves by Mr. Cuming, 

g iven to the Committee by Dr. Robert Brown, experimented on by H. E. 
triokland. Esq. 

VL Fourteen seeds of Green Melon, gathered in 181 !•, given to the Com- 
mittee by Dr. Lindley, experimented on by H. E. Strickland, Esq., and Pro- 
fessor Daubeny. 

In all these instances a purely negative result was obtained, uo vegetation * 
taking place in any of the cases. 

The expenses incurred up to the present date (June 1842) are in detail as 


follows s—" £ s. d. 

Printing Circulars 1 14 0 

Books tor registering Experiments .........I O 6 

Jars and material for preserving Seeds 3 1911 

Sundries 011 6 

Half-year’s Salary, due April 1, 1842 2 10 0 


Oxford, Jans 20, 1842. 


Total 


£9 15 11 

W. II. Baxter, Curator. 


of the Committee on Railway Sections. Charles 
VlONOLJBSy JSsq.f R.R.Jl.S.j M.R.LA.f M. Inst, C.JE.j Professor 
of Civil Rngineeringi University College, London. 

A ORAMT of 200^ from the Association was made at the Glasgow Meeting in 
1840, on a joint application from the Geological and Mechanical Sections, 
towards obwning profiles of the various railways in the United Kingdom, 
obiefiy with a view (before the slopes of the excavations become soiled over and 
covered with vegetation) of putting on record the geological appearances and 
strata developed by the many vast openings made through tlie country by the 
operations of modem engineering. 

At thO Meeting in. 1841, a renewal of the unappropriated balance of the 
^first grant was made; titc whole of this sum has however since been ex- 
Stended, and further liabilities have been incurred j and the results are now 
laid before the Seotiona wUicIt originated the subject, in the shape of nume- 
rous plans and sections of several of the railways, and of the enlarged parts 
of the profiles of the excavations only. 

Xht appointed by the Association have great pleasnro in report- 
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ing> that in obtaining these documents they have been aided in the most effective 
and satisfactory manner by all the Railway Companies to whom they have 
applied, and also by their several officers ; the engineers in particular having 
taken extreme pains and great interest in forwarding the views of the Asso- 
ciation. When so many parties have thus zealously co-operated, it might be 
almost invidious to name one without specifying all ; but in particularly men- 
tioning Mr. Swanwick the engineer of the North Midland Railway, the Com- 
mittee wish to do so for the purpose of remarking on the great care taken 
by that gentleman to mark upon the sections as his works went on, all the 
geological detail shown in the excavations of that railway which passes 
through so interesting a region. There has consequently been put into pos- 
session of the Committee a vast extent of most valuable records of the kind 
sought for, and which at the same time form a most striking example, well 
worthy of imitation, of the combination of engineering and geological infor- 
mation available for oeoonomic purposes. 

The Committee were not at first able to organize a system of working the 
grant to their entire satisfaction, but after some experience they ascertained 
tliat, with the favorable disposition shown by all the Railway Companies, they 
might (without increasing the expense) by degrees and in no great time be 
able to form an interesting and valuable collection, not only of the sections of 
the excavations of the railways, but of the whole of the plans and sections of 
the lines, which, concentrated in a public depository and open to the inspec- 
tion of all scientific and literary bodies and individuals, and to the public in 
general, under proper regulations, would be of high interest. In fact such do- 
cuments were almost necessarily required as the mere indices whereby to iden- 
tiiy the particular geological profiles ; but so useful and important is such a 
collection likely to become, that it is not unreasonable to hope and believe 
that after another year's experience shall have matured the arrangements of 
the Committee, and perfected their proposed system of record, and brought 
down the expense to a certain and moderate rate per mile, the subject may be 
taken up by Her Majesty’s Government, and made to form part of the great 
Geological Survey of the United Kingdom, conducted by Sir Henry De la 
Ueche in connection with the Trigonometrical Survey now carrying on by 
Colonel Colby and the Officers of the Corps of Royal Engineers. 

The Committee are therefore not without hope that the Geological Section 
will again apply to the General Committee for a further grant at the present 
meeting to enable them to complete the organization tliey have begun. The 
documents which tlie Committee have to submit are the following • 

1st. Plans and sections of the whole of the Midland Counties Railway from 
Rugby to Derby and Nottingham, about 68 miles. 

Enlarged sections of the cuttings only of this railway, prepared to be filled 
in geologically. The chief characteristics of this <iistrict are the gypsum 
beds, commonly called plaster of Paris, and the water-setting lime, well known 
to engineers as the Barrow lime. 

2nd. Plans and sections of the whole of the North Midland Railway from 
Derby to Leeds, about 72 miles. The geological detail, as furnished by Mr. 
Swanwick, is laid down on the working sections of the cuttings, but as it has 
been considered by the Committee that a uniform system should bo observed, 
enlarged sections have been prepared, on which, as on the similar sections of 
the other lines, thfe strata should be delineated. It may be observed here, that 
these enlarged sections are laid down in the proportion of one inch to forty feet 
upon the natural scale, that is, the vertical and horizontal scales arc alike, 
which is not always the case in ordinary geological sections, and very seldom 
so with the working sections for earth-work and similar engineering purposes. 
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This railway intersects the coal districts for many miles, and is replete with 
interesting subjects. 

3rd. Htms and sections of the Manchester and Leeds Railway from Man- 
chester to Normanton, about 50 miles. 

These latter are not quite finished, but will be so before the close of tho 
Meeting. 

Enlarged sections of a considerable portion of the excavations only on this 
railway, filled up with tlie geological detail. 

-l-th. Enlarged sections of the excavations only on the Glasgow, Paisley, and 
Greenock railway, about 15 miles, with the geological detml. 

5tli. Similar sections of the Manchester and Bolton Railway, about 1 1 miles, 
containing full details of the strata where the remarkable fossil trees were 
found, and of the trees also, models of which are in the Exhibition-room at the 
Royal Institution in Manchester. The liberality of this Company will afford 
several opportunities for the members of tlie Association to visit these trees, 
and the particular profile of the excavation where they were found will remain 
in the Geological Section, or in the Royal Institution, with the models. 

6th. Similar enlarged sections of the cuttings only on the Hull and Selby 
Railway, about 20 miles, with the geological detail. 

The whole of these enlarged geological sections were furnished by Mr. 
Wright; and others are stated to be preparing for the Committee, but they 
have not yet come to hand. 

These records, according to the directions of the Association, will be depo- 
sited in the Museum of CEconomic Geology in London, where they may at all 
times hereafter be usefully referred to. 

In conclusion the Committee cannot refrain from observing, that the docu- 
ments thus collected are equally, important and interesting to the philosopher, 
to the geologist, and to the engineer. To the theoretical investigator they 
present the curious and varying features of the crust of this portion of the globe ; 
to the practical engineer Ibey offer a memorial of the experience of the pro- 
fession, whence many a serviceable lesson for future operations may be learned, 
whereby difficulties and expense may be hereafter avoided and diminished, 
and from which valuable information may be derived for the appliance of 
materials in constructions (it being one of the greatest arts of the engineer 
to avail himself of the most immediate natural resources which he has tp dis- 
place in one instance, and to apply them usefully in another, when in Juxta- 
position). On the other hand, the minute variations of the strata and soil, 
thus accurately delineated, and referred to well-defined altitudes above the 
general level of the sea, become of the very highest interest to the geolo- 
gist, and no less so to the mining engineer; more especially on the lines 
of railway intersecting the coal and mineral districts, where in so many in- 
stances labour, directed by science and sustained by commercial enterprise, 
has laid bare in deep chasms the secrets of nature, and the stores whence 
this country has derived so many advantages ; and drawn from our mines 
of coal and rude metallic ores, that abundant wealth and prosperity which 
the more s^dendid productions of Potosi and of Mexico have failed to bestow 
on their possessors. 


Jifepor/ of the Committee for the Preservation of Animal and 
Vegetable Substances. 

In making a report for the Committee for the preservation of Animal and 
Vegetable Substances, consisting of the Rev. W. L. P. Garnons and myself, I 
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only propose to state the results, and terminate the scries of experiments com* 
mcnced by the former Committee appointed at the Livex-pool Meeting in 1837, 
as M'e consider them to have been now continued for a sufRcient time to sup- 
j)ly us with very considerable negative evidence upon the preserving powoi's 
of the different materials taken separately. Upon receiving notice of our ap- 
pointment, we determined that as no report upon these experiments had been 
printed by the Association, it would be advisable to defer the commencement 
of any new ones until after we had had an opportunity of giving a short state- 
ment concerning those already in progress, but hope in tlie autumn of the pre- 
sent year to commence a new series, in which it is proposed that vegetable 
substances should occupy a more prominent place. 

The experiments to which this report refers were commenced in June 1838, 
having thus continued for four years, and were made by placing in small glass 
jars (5 inches by 2) solutions in water of the different substances unniixed, 
but tried in three proportions, namely, (1 ) a saturated solution, (2) a solution 
diluted with an equal quantity of water, and (3) with a double quantity. The 
following are lists of them, arranged according to their value as preservatives 
of animal substances. 

1. Good Preservatives. 

Subcarbonatc of potas^i. 

Naphtha employed in the proportion of 1 part to 7 of water. 

2. Moderately good, but the specimens mther too soft. 

Sulphate of magnesia. Arseniate of potash. 

3. Moderately good when examined in 1840, but the specimens now decom- 
posed. 

Alum. Sulphate of zinc. 

Muriate of ammonia. Bicarbonate of potash. 

Muriate of magnesia. Arsenious acid. 

ivlitre. 

4. Quite useless for the purpose of Preservation. 

Sulphate of iron. Nitrate of soda. 

Sulphate of copper. Muriate of barytes. 

Sulphate of soda. Muriate of lime. 

Sulphate of potash. ' Phosphate of soda. 

Carbonate of ammonia. Chloride of potash. 

Nitrate of barites. Oxalic acid. 

Nitrate of ammonia. Hough pyroligneous acid. 

Nitrate of strontian. 

A few' drops of kreosote in water is a good preservative, but stains the 
specimens brown. 

Corrosive sublimate preserves perfectly, but hardens the substances too 
much. 

Concentrated acetic acid decomposes the skin, bones, and cellular mem- 
brane, but leaves the muscles untouched. 

The vegetable specimens are well preserved in oxalic acid, concentrated 
acetic acid, naphtha and kreosote ; moderately well in muriate of ammonia, 
nitrate of ammonia, and corrosive sublimate : none of the others appear to have 
.succeeded, nor indeed is the colour of the vegetables well preserved in any case, 
and on the whole the experiments with them are far from satisfactoiy. 

Charles C. Babingtok. 
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Abstract of Professor JAebig*s Report on ** Organic Chemistry ap- 
plied to Physnology and Pathology. By Lyon Pi-ayfahi, M.D, . 

Tub first part of Professor Liebig’s Report consists in the examination of 
the processes employed in the nutrition and reproduction of various parts of 
the animal oeconomy. 

In vegetables, as well as in animals, we recognise the existence of a force 
in a state of rest. It is the primary cause of growth or increase in mass of 
the body in which it resides. By tlm action of external influences, such 
as the presence of air and moisture, its condition of static equilibrium is dis- 
turbed; and entering into a state of motion or activity, it occupies itself 
in the production of forms, which, though occasionally bounded by right 
lines, are yet widely distinct from geometrical forms. This force has re- 
ceived the appellation of vital forcet or vitality. 

Vitality, though residing equally in the animal and vegetable kingdoms, 
produces its effects by widely different instruments. Plants subsist entirely 
upon matter belonging to inorganic nature. Atmospheric air, the source 
whence they derive their njutriment, is ranked with minerals by the most 
distinguished mineralogists. AU substances, before they can form food for 
plants, must be resolved into inorganic matter. 

But animals, on the other hand, require highly organised atoms for nutri- 
ment ; they can only subsist upon parts of an organism. They possess within 
themselves a vegetative life, as plants do, by means of which they increase 
in size, without consciousness on their part ; but they are distinguished from 
vegetables by their faculties of locomotion and sensation — faculties acting 
through a nervous apparatus. The true vegetative life of animals is in no 
way dependent upon this apparatus ; for it proceeds where the nerves of vo- 
luntary motion and sensation are destroyed, and the most energetic volition 
is incapable of exerting any influence on the contractions of the heart, on the 
motion of the intestines, or on the processes of secretion. 

All parts of the animal body are produced from the fluid circulating within 
its organism, by virtue of vitality, which resides in every organ. A destruc- 
tion of the animal body is constantly proceeding ; every motion, every' mani- 
festation of force, is the result of the transformation of the structure, or of its 
substance ; every conception, every mental affection, is followed by changes 
in the chemical nature of the secreted fluids ; every thought, every sensation, 
is accompanied by a change in the composition of the substance of the brain. 

It is to supply the waste thus produced, that food is necessary. Food is 
either applied in the increase of the mass of a structure (i. e. in nutrition'), or 
it is applied in the replacement of a structure wasted (i. e. iw rtprodnciimi). 

The primary condition for the existence of life is the reception and assimi- 
lation of food. But there is another condition equally important — the con- 
tinual absorption of oxygen from the atmosphere. 

All vital activity results from the mutual action of the oxygen of the at- 
mosphere and the elements of the food. All changes in matter proceeding 
in the body are essentially chemical, although they are not unfrequently in- 
creased or diminished in intensity by the vital force. The influence of poi- 
sons and f^medial agents on the animal ceconomy, proves that the chemical 
combinations and decompositions proceeding therein, and which manifest 
themselves in the phenomena of vitality, may be influenced by bodies pos- 
sesung a welbdefined chemical action. Vitality is the ruling agent by which 
the chemical powers sure made to subserve its purposes, but the acting forces 
are chemical- It is from this view, and frmn no other, that we ought to view 
vitality. Wonders surround us on all sides : the formation of a crystal is not 
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lew incomprehensible than that of a leaf or of a muscle ; the production of 
vermilioui from the union of sulphur and mercury, is as much an enigma as 
the production of an eye from the substance of the blood. 

According to Lavoisier, an adult man takes into his system every year 
827 lbs. of oxygen, and yet he does not increase in weight. What then be- 
comes of the enormous quantity of oxygen introduced in the course of a year 
into the human system ? The carbon and hydrogen of certain parts of the 
body have entered into combination with the oxygen introduced through the 
lungs and through the skin, and have been given out in the form of carbonic 
acid and the vapour of water. At every moment, with every expiration, 
parts of the body are thus removed, and are emitted into the atmosphere. 

No part of the oxygen inspired is again expired as such. Now it is found 
that an adult inspires 32^ ounces of oxygen daily ; this will convert the car- 
bon of 24< lbs. of blood into carbonic acid. He must therefore take as much 
nutriment as will supply the daily loss. And in fact it is found that he dues 
80 ; for the average amount of carbon in the daily food of an adult man, 
taking moderate exercise, is 14' ounces, which require 37 ounces of oxygen 
for their conversion into carbonic acid. » 

But it is obvious, os the inspired oxygen can be removed only by its con- 
version into carbonic acid and water, that the amount of food necessary for 
the support of the animal body must be in direct ratio to the quantity of 
oxygen taken into the system. Thus a child, in whom the organs of resjjira- 
tiou are naturally in a state of groat activity, requires food more frequently, 
and in greater proportion to its bulk, than an adult, and is also less patient 
of hunger. A bird deprived of food die*s on the third day; whilst a serpent, 
which inspires a mere trace of oxygen, can live without food for three months. 
The number of respirations is less in a state of rest than in exercise, and the 
amount of food necessary in both conditions must vary also. 

An excess of food is incompatible with a deflcieticy in respired oxygen, 
that is, witli dedcient exercise ; just as violent exercise (which implies an in- 
creased supply of food) is incompatible with weak digestive organs. 

Tlie capacity of the chest in an animal is a constant quantity ; we there- 
fore inspire the samo volume of air, either at the pole or at the equator, But 
the weight of the air, and consequently of the oxygen, varies with the tem- 
perature. Thus an adult man takes into the system daily 46,000 cubic inches 
of oxygen, which, if the temperature be 77°, weigh 32^ oa. ; but when the 
temperature sinks down to the freezing point (32‘^), it will weigh 35 oz. Thus 
an adult in our climate in winter may inhale 35 oz. of oxygen ; in Sicily he 
would inspire only 284 ox. ; and if in Sweden, 36 oz. It is obvious also, that 
in an equal number of respirations we consume more oxygen at the level of 
the sea than on a mountain. The quantity of oxygen inspiretl, and carbonic 
acid expired, mtist therefore vary with the height of the bai'ometer. Hence 
we expire more carbon in cold weather when the barometer is high, than we 
do in warm weather ; and we must consume more or less carbon in our food 
in the samo proportion. In our own climate, the difference between summer 
and winter in the carbon expired and therefore necessary for food, is as much 

4 * 

Bveu when we consume equal weights of food, an infinitely wise Creator 
has so adjusted it as to meet the exigencies of climate. Thus the fruit, on 
whidh the inhabitants of the south delight to feed, contains only 12 per cent, 
of carbon ; whilst the bacon and train-oil enjoyed by the inhabitants of the 
arctic regions, contain from 66 to 80 per cent, of the same element. 

Now the mutual action between the elements of food and the oxygen of 
the air ia xhs soimci: ov animal hjbat. 
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All living creatures whose existence depends on the absorption of oxygen, 
possess within themselves a source of heat independent of the medium in 
which they exist. This heat, in the Professor’s opinion, is wholly due to the 
combustion of the carbon and hydrogen contained in the food which they 
consume. Animal heat exists only in those parts of the body through u'hich 
arterial blood, (and with it oxygen in solution) circulates; hair, wool, or 
feathers do not possess an elevated temperature. The carbon and hydrogen 
of food, in being converted by oxygen into carbonic acid and water, must 
give out as much heat as if they were burned in the open air. The only dif- 
ference is, that this heat is spread over uneqiial spaces of time; but the actual 
amount is always the same. 

As animal heat depends upon respired oxygen, it will vary according to 
the activity of the respiratory apparatus of the animal. Thus the temperature 
of the body of a child is 102°, whilst that of an adult is 994*^. That of birds 
is higher than that of quadrupeds, or than that of fishes or amphibia, whose 
proper temperature is 3° higher than the medium in which they live. All 
animals, strictly speaking, are warm-blooded ; but in those only which pos- 
sess lungs, is their temperaterc quite independent of the surrounding medium. 
The temperature of the human body is the same in the torrid as in the frigid 
zone. But as the body may be considered in the light of a heated vessel, 
which cools with an accelerated rapidity, the colder the surrounding medium, 
it is obvious that the fuel necessary to maintain its heat must vary in different 
climates. Thus less food is necessary in Palermo, where the temperature of 
the air is that of the human body, than in the polar regions, where it is about 
90° lower. 

It has formerly been stated that the qtiantity of oxygen respired in the 
colder regions of the earth is greater than that inhaled in the tropics ; and 
by a more abundant supply of mod, a greater generation of heat must ensue. 

The human body may be aptly compared to the furnace of a laboratory 
destined to effbet certain operations. It signifies nothing what intermediate 
forms the food or fuel of the furnace may assume ; it is finally converted into 
carbonic acid and water. But in order to sustain a fixed temperature in the 
furnace, we must vary the quantity of fuel, according to the external tempem- 
ture, that is, according to the supply of oxygen. 

In the animal body the food is the fuel, and by a proper supply of oxygen, 
we obtain the heat given out during its combustion. In winter, when we 
tako exercise in a cold atmosphere, we respire a greater amount of oxy- 
gen, which implies a more abundant supply of carbon in the food ; and by 
taking this food, we form the most etfioient protection agmnst the cold. A 
starving man is soon frozen to death ; and every one knows that the animals 
of prey of the arctic regions are far more voracious than those of the torrid 
zone. 

Our clothing is merely an equivalent for food, and the more warmly wc 
are clothed, the less food we require. Were we to go destitute of clothes, 
like certain savage tribes, or if in bunting or fishing we were exposed to tlie 
same degree of cold as the Samoyedcs, we could with case consume 10 lbs. 
of flesh, end perhaps a dozen tallow-candles to the bargain, as warmly-clad 
travellers have related wdth astonishment of these people. 'Then could wc 
take the same quantity of brandy or blubber of fish without bad effects, and 
learn to appreciate the delicacy of train-oil. 

We thus perceive an explanation of the apparently anomalous habits of 
diflbrent nations. The maccaroni of the Italian and the train-oil of the Green- 
lander and the Russian arc not adventitious freaks of taste, but necessary 
articles, fitted to administer to their comfort in the climates in which they 
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have been born. In cold regions, the food must contain a greater quantity 
of carbon, or, in other words, be more combustible. 

The Englishman in Jamaica perceives with regret the disappearance of liis 
appetite, which in England had been a constant recurring source of enjoy- 
ment. By the use, of aromatics he creates an artificial appetite, and eats as 
much food as he did at home. But he thus unfits himself for the climate 
in which he is placed ; for sufficient oxygen does not enter his system to 
combine with the carbon contained in the food, and the heat of the climate 
prevents him from taking exercise to increase the number of his respirations : 
the carbon of the food is therefore forced into other channels, and disease 
results. 

England, on the other hand, sends her dyspeptic patients to southern cli- 
mates. In our own land, their impaired digestive organs are unable to fit the 
food for that state in which it best unites with the oxygen of the air, which 
therefore acts on the organs of respiration themselves, thus producing pul- 
monary complaints. But when they are removed to warmer climates they 
absorb less oxygen and take less food, and the diseased organs of digestion 
have sufficient powers to place the diminished amount of food in equilibrium 
with the respired oxygen. 

Just as wc would expect from these views, in our own climate hepatic dis- 
eases, or diseases arising from an excess of carbon, are more prevalent in 
summer ; and in winter pulmonic diseases, or those arising from an excess of 
oxygen. 

The cooling of the body, by whatever means it may be produced, implies 
a greater demand for food. Violent exercise, loud and long-continued speak- 
ing, the crying of infants, moist air, all exert an appreciable influence on the 
amount of food which is taken. 

The whole process of respiration appears most clearly developed in the 
case of a man exposed to starvation. 

32-^ oz. of oxygen enter into his system daily, which never again escape, 
except in combination with parts of his body. Currie mentions the case of 
an individual 'who was unable to swallow, and whose body lost 100 lbs. in 
weight in one month ; and Martell, in the Transactions of the Linnean So- 
ciety, recounts the case of a fat pig, overwhelmed in a slip of earth, which 
lived for 160 days without fbod, and had diminished in weight during that 
time 120 lbs. The history of the hybernating animals and of those which 
acquire a periodical accumulation of fat, proves that the oxygen of the air 
readily combines with the carbonaceous matters ; whilst in their winter 
sleep they may be considered in the light of a lamp slowly burnijjg, the oil 
or fat for which has been stored up in sufficient quantity to sustain the com- 
bustion, that is, the animal heat ; for nutrition, properly so called, does not 
proceed in these animals during winter. I’he more fat tlien an animal con- 
tains, the longer will it be able to exist without food, for that will be con- 
sumed before the oxygen of .the air acts upon the other parts of the body. 

From all this it will be seen, that in Liebig’s view respiration is the fall- 
ing weight, the bent spring which keeps the clock in motion ; the inspirations 
and expirations are the strokes of the pendulum which regulate it. In o\ir 
ordinary time-pieces we know with mathematical accuracy the effect pro- 
duced on their rate of going, by changes in the length of the pendulum, or 
in the external temperature. Few, however, have a clear conception of the 
effect of air and temperature on the health of the human body ; and yet the 
research necessary for keeping it in the normal state is not more difficult 
than in the<case of a dock. 

No one can deny that tlie nerves have considerable influence in the re- 
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spirfttoiy process, aiid some have even gone so far as to suppose that they 
are capable of generating heat When the pons VaroUi is cut through in a 
dog, or when a sudden blow is inflicted on the back of the head, the dog 
continues to respire, perkaps more quickly than before, but its body cools as 
rapidly as if sudden death had occurred. Exactly similar effects ensue on 
the cutting of the spinal cord, or the par valgum. These experiments have 
been supposed to prove that animal heat is due to nervous influence, and not 
to combustion ; but this singular view has arisen from the erroneous con- 
ception that the combustion proceeds in the blood itself. Nothing could be 
more erroneous. As will afterwards be shown, the compounds which arc 
consumed by the oxygen of the air are produced by tlie viscera, and these 
being paralyzed in the experiments alluded to, are unable to furnish com- 
pounds for oombustion, so that the heat disappears. 

Others, on the contrary, have ascribed animal heat to the contraction of 
the muscles, just as heat is evolved when caoutchouc is allowed to contract 
from a state of extension. Some have gone so far as to ascribe part of the 
heat to the mechanical motions of the body, as if these motions could exist 
without an expenditure of force consumed in producing them. Let us in- 
quire in what manner this heat is produced. 

We kindle a fire under the boiler of a steam-engine and generate steam, 
which steam may be applied to a machine destined for producing friction. 
By this friction heat is disengaged, but it is quite impossible that the heat 
thus obtained can ever be greater tlijui that employed to licat tlic boiler. We 
employ a g^vauio current to produce heat ; but the amo\mt of heat obtained 
is never greater than we might have by the combustion of the zinc used in 
producing the current. 

The contraction of muscles produces heat ; but the force necessary for the 
contraction has manifested itself through the organs of motion, in which it 
has been excited by chemical changes. I'he ultimate cause of the heat pro- 
duced is therefore to be found in tliese chemical changes. 

Professor Liebig then proceeds to prove that the heat evolved by the com- 
bustion of carbon in the body is sufficient to account for all tlie phenomena 
of animal heat. He shows that the 14 oz. of carbon which are daily con- 
verted into carbonic acid in an adult, disengage no less than 197*477“ of heat ; 
a quantity which would convert 24 lbs. of water, at the temperature of the 
body, into vapour. And if we assume that the quantity of w'ater vaporized 
through the skin and lungs amounts to 3 lbs., then we have still 146.380° of 
heat to sustain the temperature of the body. And when we take into calcu- 
lation the heat evolved by the hydrogen of the food, and the small specific 
heat possessed by the organs generally, no doubt can be entertained that the 
heat evolved in the process of oombustion, to which the food is subjected in 
the body, is amply sufficient to explain the constant temperature of the body. 

From what has preceded, it is obvious that the amount of carbon con- 
sumed in food ought to depend on the climate, density of air, and occupa- 
tion of the individual. A man will require less carbon when pursuing a 
sedentary occupation, than when he is engaged in active exercise. 

Professor Liebig having tlius discussed the source of animal heat, proceeds 
next to consider what are the ingredients in the food which may be properly 
considered to be nutritious. Physiologists conceive that the various organs 
in the body have originally been formed from blood ; if this be admitted, it 
is obvious that those substimees only can be considered as nutritious which 
are sasOeptiUe of being transformed into blood. 

When blood is allowed to stand it coagulates and separates into a watery 
fluid Rifled serum, and into the clot, which consists principally of fibrin. 
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These t^o bodies contain in all seven elements^ amongst which sulphur^ phos« ^ 
phorus and nitrogen are found ; they contain also the earth of bones. The 
serum holds in solution common salt and other salts of potash and soda, of 
which the acids arc carbonic, phosphoric, and sulphuric acids. Serum when 
heated coagulates into a white mass called albumen. This substance, along 
with fibrine, constitutes the globules of blood, along with a red colouring 
matter in which iron is a constituent. 

Analysis has shown the singular result, that fibrine and albumen are per« 
fectly identical in chemical composition. The arrangement of their particles 
is different, as the variation in their forms proves, and their composition in 
100 parts is exactly the same. They may be mutually converted into each 
othei'T In the process of nutrition both may be converted into muscular 
fibre, and that in return into blood. 

All organized parts of the body, u e. parts possessed of a decided shape, 
contain nitrogen. The principal ingredients of blood contain 17 per cent, of 
nitrogen, and there is no part of an active organ which contains less than 17 
per cent, of this element. 

The nutritive process is simplest in the case of the carnivora. This class 
of animals lives on the blood and flesh of the graminivora ; btit this blood 
and flesh is identical with their own. The nutriment of carnivora is derived 
originally from blood, and on the entrance of the nutriment into their system 
it is again converted into blood. With the exception of hair, horn, hoof and 
feathers, every part of a graminivorous animal is susceptilfle of assimilation. 
In a chemical sense, therefore, it may be considered that a carnivorous 
animal in taking food feeds upon itself, for its nutriment is identical in com- 
position with its own tissues. 

JJut at first sight the nutritive process of graminivorous animals seems al- 
together diflerent ; their digestive apparatus is less simple, and their food 
contains very little nitrogen. From what constituents of vegetables is their 
blood produced ? 

All vegetables contain nitrogenized com))ounds, and the most ordinary ex- 
perience shows us, that the greater the quantity of these compounds which 
are in the food, the less is the (juantity of food required for the purposes of 
nutrition. The nitrogenized compounds of vegetables are called vegetable 
tibrine, vegetable albumen, and vegetable casein. Vegetable fibrine is fami- 
liarly known as gluten ; vegetable albumen is obtained from decoctions of 
the juice of nutritious vegetables, such as cauliflowers, asparagus and man- 
gel-wurzel ; vegetable casein is principally found in leguminous seeds, such as 
peas, beans, and lentils. 

Tliese three compounds are the only nitrogenized bodies which form food 
for graminivorous animals, for all others existing in plants are rejected from 
the system. 

Now analysis has led to the interesting result that they arc exactly of the 
same composition in 100 parts ; and, what is still more extraordinary, that thei/ 
are absolutely idetUical with the chief comtiimnU of the blood — animal fibrine 
and animal albumen. By identity, be it remarked, wc do not imply similarity, 
but absolute identity even, as far as their inorganic constituents are concerned. 

How beautifully simple, then, by the aid of these discoveries, does nutrition 
appear ! Those vegetable constituents which are used by animals to form 
blood, contain the essential ingredients of blood ready formed. In point of 
fact, then, vegetables produce in their organism the blood of all animals ; for 
the carnivora, in consuming the blood and flesh of the graminivora, consume, 
strictly speaking, the vegetable principles which have served for the nourish- 
ment of the latter* la this sense, we may say that the animal organism gives 
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to blood only its form; and farther, that it is incapable of forming blood oot 
of other compoands 'which do not contain the chief ingredients of that fluid. 
Lielng does not, indeed, maintain that other compounds may not be trans> 
formed in the body, for we know that they are ; but that they cannot form 
the blood, the starting-point of the series. 

Animal and vegetable life are therefore closely connected j for the first 
substance capable of affording nutriment to animals is the last product of the 
creative miergy of vegetables. The seemingly miraculous, in the nutritive 
power of vegetables, disappears in a great degree ; for the production of the 
constituents of blood cannot appear more surprising than the occurrence of 
the fat of beef and mutton in cocoa beans, of human fat in olive oil, of the prin- 
cipal ingredient of butter in palm oil, and of horse fat and train-oil in certain 
oily seeds. 

Whilst considerations such as these have led Liebig to these conclusions 
regarding the increase of mass in animals, he has still to account for the use 
of the substances in food, which are destitute of nitrogen, but which we 
know are absolutely necessary to animal life. Such substances are starch, 
sugar, gum and pectine. In all of these substances we find a great excess 
of carbon, with oxygen and hydrogen in the same proportion as in water. 
They therefore add an excess of carbon to the nitrogenized constituents of 
food, and they cannot possibly be employed in the production of blood, be- 
cause the nitrogenized compounds contained in the food already contain exactly 
the amount of carbon which is required for the production of fibrine and 
albumen. Liebig enters into proofs to show that very little of the excess of 
this carbon is ever expelled from the system either in the form of solid or liquid 
compounds. It must therefore be expelled in the gaseous state. In short, by 
a train of admirable reasoning, he arrives at the interesting conclusion, that 
they are solely expended in the production of animal heat, being converted by 
the oxygen of the air into carbonic acid and water. I’he food of carnivorous 
animals does not contain non-azotized matters, so that the cai'bon and hydro- 
gen necessary for the production of animal heat are furnished in them from 
the waste of their tissues. The transformed niatters of the organs are ob- 
viously unfit for the further nourishment of the body, that is, for the increase 
or reproduction of the mass. They pass through the absorbent and lymph- 
atic vessels into the veins, and their accumulation in these would soon put a 
stop to tire nutritive process, were it not that the blood has to pass through 
a filtering apparatus, as it were, before reaching the heart. The venous 
blood, before returning to the heart, is made to pass through the liver and 
the kidneys, which separate from it all substances incapable of contributing 
to nutrition. The new compounds containing the nitrogen of the transformed 
organs, being utterly incapable of further application in the system, are ex- 
pelled from the body. 

Those, again, which contain the carbon of the transformed tissues, are 
collected in the gall-bladder as bile, a compound of soda, which being 
mixible with water in every proportion, passes into the duodenum and 
mixes with chyme. All the soda of the bile, and nincty-nine-hundredths of 
the carbonaceous matter which it contains, retain the capacity of resorption 
by the absorbents of the small and large intestines— a capacity which has 
been proved by direct experiment. 

The globules of the blood, which in themselves can be shown to take no 
share in the nutritive process, serve to transport the oxygen, which they give 
up in their pass^e through the capillary vessels. Here the current of 
oxygen meets with the carbonaceous substances of the transformed tissues, 
and converts their carbon into carbonic acid, their Jiydrogcn into water. 
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Every portion of these substances which escapes this process of oxidation^ is 
sent back into the circulation in the form of bile, which by degrees com- 
pletely disappears. 

This view of Liebig’s, of the use of bile, is highly ingenious and important. 
In the young of carnivorous animals, the circulation and the respiration are 
more rapid ; but an infinitely wise Providence has furnished in the butter of 
the milk of the mother a highly carbonaceous substance, by which the loss of 
the organized tissues by the action of the oxygen of the air is prevented. In 
the young of carnivorous birds milk is not required, because the absence of 
all motion is an obvious cause of a diminished waste in the oi’gans. 

It is obvious also, that in the system of the graininivora, whose food con- 
tains relatively so small a proportion of the constituents of the blood, tlic 
process of metamorphosis in existing tissues, and consequently their restora- 
tion or reproduction, must go on far less rapidly than in the carnivora. Were 
this not the case, a vegetation a thousand times more luxuriant would not 
suffice for their sustenance. Sugar, gum and starch, which form so large 
a proy)ortion of their food, would then be no longer necessary to support life 
in these animals, because in that case the products of waste, or metamor- 
phosis of the organized tissues, would contain enough of carbon to support 
the respiratory process. 

Man, when confined to animal food, requires sources of nutriment mon*. 
widely extended than the lion and tiger, because when he has an opportunity 
he kills without eating. This is the reason that a nation of savage hunters 
cannot multiply themselves beyond a certain extent; but wdien civiliza- 
tion reaches them, and they become herbivorous as w’ell as carnivorous, 
the population rapidly increases. When exercise is denied to gramini- 
vorous and omnivorous animals, this is tantamount to a deficient supply of 
oxygen. The carbon of the food not meeting with sufficient oxygen to con- 
sume it, it passes into other compounds containing a large excess of carbon 
and deficiency of oxygen, or, in other words, is produced. It is thus that 
the sedentary ladies of oriental countries acquire so much embonpoint^ and 
stall-fed animals so much fat. That fat docs arise in some such way as Liebig 
describes is obvious ; for the herbs and roots consumed by the cow contain 
no butter; in the hay or other fodder of oxen no beef-suet exists; no hogV 
lard can be found in the potato refuse given to swine ; and the food of geese 

fowls contain no goose-fat or capon-fat. The fat must be formed in the 
organism, and for this purpose oxygen must be separated from the carbona- 
ceous constituents of food. Liebig is led to the startling conclusion, that fat 
is altogether an abnormal and unnatural production, arising from the adapta- 
tion of nature to circumstances, and not of circumstances to nature, altogetlier 
resulting from a disproportion of carbon in the food to that of the oxygen 
respired by the lungs or absorbed by the skin. Wild animals in a state of 
nature do not contain fat. The Bedouin or the Arab of the desert, who 
shows with pride to the traveller his lean, muscular, sinewy limbs, is altoge- 
ther free from fat. And the Professor points out the diseases arising from 
this cause, and furnishes some valuable hints to therapeutics. 

Prom all that has preceded, we may sum up the nutritious elements of food 
as follows. The ingredients adapted for the formation of the blood, and 
which the Professor calls the plastic elements ofniUrition^ are as follows: — 

Vegetable fibrine. 

Vegetable albumen. 

Vegetable casein. 

Animal flesh. 

Animal blood. 


1842 . 
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The other ingredients of food being fitted to sustain the temperature of the 
body, he calle the elements of respiration. They are, 

Fat Sugar of milk. 

Starch. Pectine. 

Giun. Bassorine. 

Cane*sugar. Wine. 

Grape-sugar. Beer. 

^ Spirits. 

Having been led to give at such length an account of Professor Liebig’s 
general principles of nutrition, we must dismiss with a mere announcement 
the details of which the second part of his work consist. In tills he examines 
the chemical processes engaged in the production of bile, of urea, uric acid 
and its compounds, as well as of cerebral and nervous substance. The con- 
clusions to which he has arrived on these subjects are of the most intense in- 
terest, and have surprised their author as much as they must his reader. In 
fact, we dare not venture to make an abstract of them, witiiout entering into 
the calculations with which they are accompanied, lest tlieir beautiful har- 
mony with known operations would incline the reader to think that they are 
the creations of a brilliant imagination, instead of being (as they are) the ri;- 
sults of sober calculation. 

His explanatory remarks on digestion are highly beautiful, and we cannot 
pass them without referring to the singular function which he ascribes to 
saliva. 

In the action of gastric juice on the food, no other element participates 
except the oxygen of the atmosphere and the elements of water. During 
the noastication of food the fluid saliva is secreted into tlie mouth. This fluid 
possesses the remarkable property of enclosing air in the shape of froth, in a 
far higher degree even than soap-suds. This air, by means of the saliva, ac- 
companies the food into the stomach, and there its oxygen enters into combi- 
nation with the constituents of the food, whilst its nitrogen is again given 
out through the lungs or skin. This, then, accounts for the fact discovered 
by physiologists, that pure nitrogen is given out by the lungs and skin. The 
greater the resistance of the food, that is, the longer digestion^contimies, the 
greater is the quantity of saliva, and consequently of air, which enters the 
stomach. Rumination, in certain graminivorous animals, has plainly for one 
object a renewed and repeated introduction of oxygen ; for a mere mechaui- 
CM division of the food only shortens the time required for solution. Of 
course, the Professor does not mean to infer that this is the only mode by 
which oxygen enters the stomach ; it does so also by the property possessed 
by all animal tissues of being permeable to air. 

The Professor, in treating of the formation of bile, shows the very inter- 
esting result, that if the formula of the compounds existing in urine and 
those of the bile be added together, we obtain the precise Ibrmula uf the 
blood i as was indeed to be expected from his view, that tlie nitrogenous 
matters go principally to the former fluid, the carbonaceous matters to the 
latter. He enters largely into the hitherto mysterious transtbmiations of 
bile into choleic acid, taurine, &-<% ; and as a consequence of this examination 
be obtains the remarkable result, that if the elements of proteine and starch 
(oxygen and water being also present) undergo transformation together and 
mutually afibet each other, we obtain, as the products of this metamorphosis, 
urea, choleic acid, ammonia and carbonic acid, and besides these no products 
whatever I This is full of sigmficance with regard to tlie processes which 
we actually know, to proceed in the animal oeconoray. 

Following out the subject still fiuther, he accounts very happily for the 
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formation of calculi ; a subject upon which, for obvious reasons, we cannot 
enter. In fact, in this second part of his report, all the most interesting 
transformations of the food of the various organs and tissues of the body are 
discussed with his usual success. Whilst examining the action of organic 
remedial agents on the animal ccconomy, he touches upon the use of tea and 
coffee as an article of food ; and as this is a subject of very general interest, 
wo will briefly state his opinions. 

It is well known that recent chemical research has proved the fact, which 
the boldest imagination dared not have ventured to conceive, that the active 
principles of tea and coffee, viz. theinc and cafibinc, arc absolutely one and the 
same body, being perfectly identical in every respect. The presence of this 
in two vegetables belonging to different natural families, and derived from 
different quarters of the globe, proves that the action of tea and coffee on the 
system must be the same. Some cause there must be to explain how the 
practice of taking them has become a necessary of life to whole nations. 
Now caffeine (theine) is a highly nitrogenized body. Bile, it is well known, 
contains on essential nitrogenized ingredient, taurim. Now Professor Liebig 
considers that caffeine goes to the production of this taurine ; and by calcu-* 
lating the formulas of both, he shows, that if nine atoms of water and nine 
atoms of oxygen be added to the formula of caffeine, we obtttin the fonmdu 
of two atoms o/taurhie. Two and eight-tenths of a grain of caffeine is sufficient 
to form the taurine contained in one ounce of bile ; and if we admit that tho 
infusion of tea consumed contained no more than one-tenth of a grain of caf^ 
feiiie, still if it contribute in point of fact to the formation of bile, the action 
even of such a quantity cannot be looked upon as nullity. 

Neither can it be denied, that in case of using an excess of non-azotized 
food, or deficiency of motion, which is required to cause tho change of matter 
in the tissues, and thus to yield the nitrogenized matter of the bile ; that in 
such a condition the state of health may be benefited by the use of tea or 
coffee, by which may be furnished the nitrogenized product produced in the 
healthy state of the body, and essential to the production of an important 
element of respiration. It is only in a clieniical sense that these remarks arc 
intended to show, that such compounds as caffeine or theine, asparagine and 
theobromine, are better adapted to this purpose than all other vegetable 
principles. 

The American Indian, with his present habits of living solely on flesh, 
could not with any comfort use tea as an article of food, for his tissues waste 
with such rapidity, that, on the contrary, he has to take something to retard 
tliis waste. And it is worthy of remark, that he has discovered in tobacco 
smoke a means of retarding the change of matter in the tissues of his body, 
and thereby of making hunger more endurable ; and tliat he cannot with- 
stand the captivation of brandy, which, acting as an element of respiration, 
puts a stop to the change of matter by performing the function which pro- 
)>erly belongs to the products of the metamorphosed tissues. With the Indian 
savages, brandy administer to their feelings of comfort, which tea in their 
cases would not do. 

The third i>art of Professor Liebig s report treats of the recondite laws of 
the phenomena of motion. His observations on these fully bear out the higli 
character of the other parts of the report ; but as they require more detail in 
order to be understood, we can better afford to shorten our abstract by 
merely referring to the report itself: 

The Professor concludes his valuable communication by two chapters, one 
on the Theory of Disease, the other on the Theory of Respiration. With a 
very few words on thesfe subjects, we will close this abstract. 

E 2 
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The whole life of animals consists of a conflict between chemical forces 
and the vital power. In the normal state of the body of an adult both stand 
in equilibrium ; that is, there is an equilibrium between the manifestations of 
the causes of waste and the causes of supply. Every mechanical or chemical 
agency which disturbs the restoration of this equilibrium is a cause of disease. 
JDisease occurs when the resistance offered by the vital force is weaker than 
the acting cause of disturbance. 

Death is that condition in which chemical or mechanical powers gain the 
ascendency, and all resistance on the part of the vital force ceases. This rc> 
sistance never entirely departs from living tissues during life. Every abnormal 
condition of supply or waste may be called disease. 

But it is evident that one and the same cause of disease, that is, of disturb' 
ance, will have different effects according to the period of life. A cause of 
disease added to the cause of waste, may in old age annihilate the resistance 
of the vital power, or, in other words, occasion death ; while in the adult 
state it may produce only a disproportion between supply and waste, and in 
infancy only an abstract state of health, 2 .c. an equilibrium between supply and 
waste. 

Now from what has preceded, it is obvious that a deficiency of resistance 
in a living part to the cause of waste is in fact a deficiency of resistance to 
the action of the oxygen of the atmosphere. Professor Liebig has shown^ 
in that part of the report which 1 have omitted, that the phenomena of mo- 
tion are dependent upon the change of matter ; consequently, if by a diseased 
transformation of living tissues a greater amount of force be generated than 
is necessary for the production of (he normal motions, it is seen in an acce- 
leration of the involuntary motions, as well as in a higher temperature of 
the diseased part. 

This condition is called Fsvbb. 

And when a great excess of force is produced by change of matter, the 
force, since it can only be consumed by motion, extends itself to the appara- 
tus of voluntary motion. 

This state is called a Febrile Paroxvs. 

Should there be any products formed during disease, which the organs in 
their immediate vicinity cannot employ in their own vital functions, crema- 
causis will ensue, which may be communicated to other parts of the body. 
The physician sometimes removes those diseased conditions by exciting an 
artificial diseased state in their vicinity, such as by blisters or by setons. In 
this case he throws a less important part of the body into a state in which it 
more readily yields to the oxygen, and therefore removes the causes of waste 
from the diseased organ. When this cause of waste is reduced, the resistance 
or vital force increases, and renovates the part removed by oxygen. 

In cases of a different kind, where artificial external disturbance produces 
no effect, the physician adopts other indirect methods to exalt the resistance 
offered by the vital force. He diminishes the number of blood-carriers (the 
globules), and by this means the cause of change. He excludes from the 
food all matter capable of conversion into blood, and gives chiefly or entirely 
non-azotized food, which supimrts the respiratory process. 

In regard to the nature of the vital force, it is plain that it must be con- 
nected with other ilhysical forces, for its manifestations are similar ; it is de- 
void of consciousness or volition, and is, as we know, subject to tine action of 
a blister. 

Perhaps we cannot give a better notion of the Professor’s theory than by 
comparing the human body to a se!f-regulating steamjgngine. 

Every one knows that the tube which conveys the steam to the cylinder. 



ON ORGANIC CHEMISTRY. 


53 


where the piston-rod is to be raised* contains a stop-cock of a peculiar con- 
struction* through which the steam must pass. By an arrangement connected 
with the regulating-wheel, this stop-cock opens when the wheel moves slower* 
and shuts when it moves more rapidly than is necessary to produce a uniform 
motion. When it opens, more force (steam) is admitted, and the motion of 
tlic machine is accelerated. When the stop-cock shuts, the steam is more or 
less cut off, the force in the cylinder diminishes, the tension of the steam or 
force increases, and is preserved for subsequent use. The force, that is, the 
tension of the vapour, is produced by the change of matter by the combustion 
of coals. The force increases with the temperature of the fire-place. There 
are in these engines other arrangements, all intended for regulation. When 
the force augments beyond a certain point, the channels for the admission of 
air close themselves, combustion is diminished, and less force generated ; 
but when the engine goes slower more steam is admitted to the cylinder, its 
tension decreases, the air-passages are opened, and the cause oi the disen- 
gagement of heat, that is, of the production of force, increases. Another 
arrangement supplies the fire-place incessantly with coals, in proportion as 
they are wanted. 

The body, in regard to the production of heat and of force (in Liebig’s 
view), acts just like one of those machines. With the lowering of the external 
temperature, the respiration becomes deeper and more frequent ; oxygen is 
supplied in greater quantity and of greater density ; the change of matter is 
increased ; and more food must be supplied if the temperature of the body is 
to remain unchanged. 

It has been proved that iron is not necessary to the colouring matter of the 
blood, but that it forms an essential constituent of blood-globules. These 
globules, it is well known, take no part in nutrition. Liebig proves that iron 
is contained in a state of protoxide in venous, and in the state of sesquioxide 
in arterial blood. The latter very readily yields its oxygen to organic matter, 
the former becomes very readily oxidized ; but the sesquioxide, in yielding 
its oxygen to organic tissues, produces carbonic acid, which (according to 
well-known facts) protoxide of iron readily absorbs. The globules of blood 
darken when exposed to carbonic acid gas, but become florid when exposed 
to oxygen, whilst all the carbonic acid is again evolved. Therefore, the or- 
ganic compound of iron which exists in venous blood, recovers in the lungs 
the oxygen which it had lost, and liberates its carbonic acid.. Professor 
Liebig conceives that the iron is therefore the great means of conveying to 
the lungs the carbonic acid formed in the system ; and he has made a calcu- 
lation of how much the iron contained in the body could thus actually con- 
vey, and the result of the calculation shows that twice as much carbonic acid 
could tlius be conveyed as actually is expelled daily fi’om the system. 

In conclusion, I entreat that this .abstract may not be regarded as doing 
justice to Professor Liebig. It is difficult indeed to abstract from a work in 
which every sentence contains some new views, if possible, more interesting 
and more important than those preceding. And when the very unfavour- 
able circumstances under which this abstract was prepared are considered, 
I am sure that justice will be done to my learned friend by consulting the 
report itself. 

In the opinion of all, Liebig may be considered a beneftictor to bis species, 
for the interesting discoveries in agriculture published by him in the first 
part of this report. And having in that pointed out means by which the food 
of the human race may be increased, in the work now before us he follows 
up the chain in its continuation* and shows how that food may best be 
adapted to the nutrition of man. Surely there are no two subjects more 
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fitted than these for the contemplation of tite p^hilosopher ; and by the con> 
summate sagacity with which Liebig has applied to their elucidation the 
powers of his mind, we are compelled to admit that there is no living philo- 
sopher to whom the Chemical Section could have more appropriately entrnsted 
investigation. 


Report on the British Fossil Mammalia. By Richabd Owen, Esq., 

F.R.S. 

Fart I. Uhguiculata and Cetacea. 

Bv many recent valuable works there may be evidently discerned in the 
labours of the Naturalists of the present day a tendency to the acquisition 
of complete and precise knowledge of the animals and plants of particular 
countries and localities. The birds of Europe, the freshwater fishes of the 
same continent, the vertebrated animals oi‘ Italy, those of the northern re- 
gions of America, the fishes of Scandinavia, have had respectively their 
historians in a Gould, an Agassiz, a Bonaparte, a Richardson, and a Nillson ; 
and, not to mention many other faunee and fiorie of foreign countries, the 
series of excellent zoological works, published by Mr. Van Voorst, have in- 
cluded able surveys by our most eminent Naturalists of the existing species 
of different classes of animals of Great Britain. 

The British Association has favorably promoted the acquisition of analo- 
gous knowledge of the extinct animals of these islands, and the result of such 
investigations in regard to one class, encourages their application to other 
departments of primesval zoology. 

How marvellous is the contrast, for example, which the catalogue of the 
British Fossil Reptiles presents in regard to the* number, diversity, bulk, and 
outward forms of its subjects, with that of the existing species ! In tliis com- 
parison Prof. Bell’s instructive volume on British Reptiles seems to form but a 
small appendix to that which treats of the extinct forms ; to so small a group 
of diminutive species have the cold-blooded air-breathing animals dwindled 
down in our portion of the earth’s surface. 

The contrast promises to be, though not so striking, still very great, be- 
tween the catalogues of the extinct and existing British Mammalia ; and in 
undertaking, at the request of the Association, the present survey of the British 
Fossil Quadrupeds and Whales, the number and variety of these have made it 
requisite to divide the subject, and prolong the researches which it demands 
into another year. 

It is proposed in this Report to record the fossil remains of extinct British 
Mammalia; first, according to their zoological relations, following tliem in 
the descending order $ and, secondly, to enumerate them according to the 
strata, and in the same order. 

The present division of the Report Includes the Quadrwnana, Cheiroptera, 
Inseefivora, Camiwmt, Rodentia, MarsupiaHa, and Cetaeea. 

This simple enumeration mokes known the remarkable fact, that two 
orders of IMmmni^Ua, one of which has totally disappeared from the conti- 
nents of the old world of the geographer, and the other is hardly recognized 
as European^ have once possessed representatives iit the land which now 
forms the isihnd of Great Britain. So t^t whilst the Zoologist, enumerating 
the existing mammab of this itiand, .finds the nearest approach to man in 
the diminutive bats, .the palseoatologist, by the extinct forms, can ascend 
anotiier st^, and comuieitGe hb catalogue with a species of the quadrbma- 
.noas order* - ^ 
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Order Qcadrumana. 

Genus Macacos, 

The existence of this genus during the earlier tertiary epochs was esta* 
blished by the discovery, in sand, beneath a stratum of blue clay, at Kyson 
near Woodbridge, Suffolk, of a fragment of a lower jaw, including the socket 
of the last molar, with that highly characteristic tooth entire and in place, 
and the anterior part of the base of the coronoid process. This fossil was 
determined by me in August 1839'*’ ; it was of a dark colour and brittle 
from the loss of its original animal matter, but less absorbenli than tlie cave 
fossils usually are. The crown of the tooth presents five tubercles, the four 
anterior ones being arranged in two transverse pairs, the fifth forming the 
posterior heel or tdon. This conformation of the croM'ii of the last mokr of 
the lower jaw, is characteristic, as is well known, of two families of catarrhine 
or old-world monkeys, — ^the SemnopUlieciday including SetnnopUhecus and 
Colobm, and the Macacidae including Macacos, Cynocephulus and Papio, 
In the Semnopilhecidec the fifth tubercle or talon is large but simple. In 
most of the Macacid<c it presents two cusps, the outer one being much 
larger than tluj inner one. This character is well marked in the fossil, and 
reduces it to the lower group, or Macacida ; in which, after a close com- 
parison with several recent species, it appears to me to come nearest to the 
true Maatci. But the fossil exhibits the following diflerences from the re- 
cent Macavi the whole tooth is rather narrower in proportion to its length ; 
the transverse ridge at the anterior part of the tooth crossing the base of the 
two anterior tubercles is a little more prominent, and passes more obliquely 
from the outer to the inner side ; the second transverse ridge uniting the 
first pair of tubercles, rises nearer to their summits ; the portion of the jaw 
is more compressed than the corresponding part of the jaw in the recent 
Maca^ni the internal wall of the socket of the tooth is flatter and much 
thinner ; the ridge on the outer side of tlie alveolus, which forms the com- 
mencement of the anterior margin of the coronoid process, begins closer to 
the tooth. These characters arc sufficiently important and well-marked to 
establish the specific distinctions of the Macacque to which the portion of 
the jaw belongs, and are the more valuable as corroborating the evidence 
already adduced in proof that the fragment in question is a true fossil of the 
Eocene stratum in which it was discoveredf. 

A second specimen of the fossil Macacos consists of the crown and one 
fang of the second molar, left side, lower jaw ; or the tooth which corre- 
sponds with the second ‘ bicuspis ’ in human anatomy ; it was discovered in 
the same stratum and locality as the preceding. The crown presents four 
tubercles arranged in two transverse pairs, the anterior pair being the most 
distinctly developed, and rising the highest ; there is also a very small ridge 
at the anterior, and another at the posterior side of the crown ; the latter is 
placed between and connects together the two posterior tubercles. The 
fangs are tu'O, strong and div«?rgent ; the anterior onie has been broken off. 
The grinding surface of the tooth presents two depressions, a small one in 
front of the anterior pair of tubercles, and a larger one between the two pairs 
of tubercles. The tooth has evidently belonged to an old individual, for the 
tuberfdes are worn, and the posterior concavity is smoothed and deepened 
by attrition. It difiers from the corresponding tooth of a recent Macacos 

* See Magarine of Natural History, 1839, p. 444. 

t A newspaper critic, when Ibis discovery was first announced, suggested that the sup- 
posed fossil might be nothing more than the remains of some monkey belonging to a 
travelling menagerie, which had died and been cast out in the progress through Suffolk. 
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of tho same size in having a slight ridge along the base of the anterior part 
of the crown, and in being a little naiTower from side to side, and the same 
characters distinguish the posterior molar of the fossil Maccunts above de- 
scribed As, moreover, the present fossil molar bears exactly the same pro- 
portion to the above-mentioned fossil posterior molar, which obtains in the 
corresponding teeth of the recent Macaciy I have no doubt that the two fos- 
sil teeth belong to the same species of extinct Macacm. 

The evidence on which this ancient British monkey has been recognized, 
is of the same nature as that w’hich has proved the existence of another and 
higher orraniz^ Quadrumane, in a contemporary formation in the South of 
France. During the life-time of Cuvier no fossil referable to the quadru- 
manous order had been discovered in any part of the world. Such remains 
have, however, been subsequently determined, not only from tertiarjr strata 
in England and France, but also from tertiary beds in tho East Indies and 
South America ; four different genera of apes and monkeys being now known 
to have co-existed with the stranger Mammalia of tho tertiary periods which 
have become extinct 

Order Cheiroptera. 

The most common situations in which the fossil bones of the bat- tribe 
liave been met with are the bone-caves, in some of which, ixs in the cavern 
at Kdstritz, they occur mixed with the bones of existing as well as extinct 
animals, and may have been introduced at a I’ecent period. I shall not, 
therefore, here notice, the remains of existing species of bats found in the 
{Riperficial stalactites of caves, and which appear also to have been acci- 
dentally and recently introduced, like the remains of the human species, into 
caves containing the true fossil bones of extinct animals. 

In the cavern called Kent’s Hole, near Torbay, Devon, fragments of the 
skeleton of a bat have been found so associated with the remains of the ex- 
tinct animals as to claim a like antiquity. A ramus of the lower jaw presents 
two large cuspidated molars in place, the socket of a third, those of two small 
premolars, and a canine, from which I am disposed to refer these fossils to the 
genus Rhinolophusi typided by the horse-shoe bat of the present fauna. 

A species of small insectivore, referable only, as it appears to me, to the 
bat-tribe, has left indications of its presence during the remote tertiary pe- 
riods in which the Macacus, already described, existed. These indications 
consist of two molar teeth, apparently the last and penultimate of the right 
side of the lower jaw. 

One of these small grinders (penultimate or antepenultimate grinder) has 
the crown composed of four triangular prisms, placed in two transverse rows, 
with an angle turned outwards, and a side or ^t surface inwards, the sum- 
mits being sharp-pointed. The exterior prisms are the largest ; the crown 
sw'clls out abruptly a,bove the fangs, defending them as it were by an over- 
hanging ridge. There is a small transverse eminence or talon at the anterior 
part of the crown ; and a very small tubercle is placed between the bases of 
the two external prisms. The second luolar diflfers from the preceding in 
having the two posterior prisms suppressed, and replaced by a flattened tri- 
angular surface. The anterior prisms are present, and their apices prqject 
far beyond the level of the posterior surface. There is a small ridge at the 
anterior part of the tooth. These teeth agree more nearly with the ante- 
penultimate and last molars of the larger insectivorous bats, than ivith any 
other teeth with which I have as yet compared them ; they differ chiefly in 
the presence of the small tubercle at the basal interspace of the exterior 
prisms; a dlffe^renqe which M. de Blainville regards as ground for doubting 



ON BEITISH FOSSIL MAMMALIA^ 5/ 

the legitimacy of their approximation to the Clieiropterous order at alP. 
Since, however, an anatomist so familiar by his recent researches with all 
the modifications of the teeth of the Mammalia has been nnable to refer the 
fossil molars in question to any of the terrestrial or aquatic genera of Insec- 
tivora^ but has given my figures of these molars a place in the plate illus- 
trating the ancient Vespertiliones in his * Osteography/ I deduce from that 
fact additional confidence in my original determination. It is to the grinders 
of a tropical species of Molosstts^ in the collection of Mr# Cuming, that the 
present British fossils make the nearest approach. 

Order Insectivoua. 

Genus Talpa^ 

Moles have been introduced into the retreats of owls and other birds of 
prey, and these remains have been detected in the earth at the bottom of 
caves, as in that at Pavilandf? but these cannot be regarded as true fossils. 

'J'he almost entire skeleton, figured as a Saurian in the ^Geology of Bactoii,’ 
by Mr. Green, unquestionably belongs to the genus Talpa^ as 1 have ascer- 
tained by examination of the characteristic humeri, which in the figure 
alluded to are placed so as to correspond with the coracoid and pelvic bones 
of Saurians. This mole’s skeleton was discovered in a lacustrine deposit 
consisting of a greenish kind of mud intermixed with sand, underlying a 
stratum of bluish mud, with patches of brown clay, itself covered by the 
hard ferruginous crag and the superficial till. 

The associated skeleton }: of a quadruped, combining a dentition like that 
of the ruminants, with, apparently, a divided metacarpus and metatarsus, as 
in the Anoplotherium gracile^ would indicate this formation to belong to the 
older tertiary series ; but of this I shall be enabled to speak with more cer- 
tainty, after a personal examination of the fossil and strata previous to tluj 
preparation of that part of the present report which will treat of the herbivo- 
rous Mammalia- 

Genus Sorex. 

Fossil remains of shrew-mice have been found in the bonc-cave at Kent’s 
Hole § ; in the collections of bones in the raised beaches near Plymoutli, 
juid in other recent formations: they ofter no evidence of species distinct 
from those now existing in Great Britain. 

Genus Amphiiherium. 

The mammalian fossils which have excited most interest, and been the 
subject of closest examination and warmest discussion, arc the small jaws 
from the oolitic calcareous slate at Stonesfield near Oxford, first indicated 
as evidence of the mammalian class by Dr. Buckland, in his celebrated 
paper on the MegaloSaurus^ published in 1823 in the ‘ Transactions of tlio 
Geological Society of London,’ vol. i. 2nd series, p. 399 ; and there referred, 
on the authority of Cuvier, to the genus Didelphys. 

A statement of so much importance as that of the existence of the remains 
of a terrestrial mammal in a secondary formation, much lower than tlie 
chalk, excited, as might be expected, much scepticism and close inquiry, 
first, in regard to the geological relations of the alleged oolitic stratum, and 
next as to the zoological affinities of the fossils. 

*** Osteographie des Cheiropteres, p. 93, pi, xv. fig. ix. 

t Keliquias Diluvianas, p. 93. 

i Green's Geology of Bacton, plate ii, pp. 13-18, 

§ As they havo likewise been found in the cave at Kostritz, and in the bonc-caves of 
Belgium. 
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The flfsk exception to any generalization which has assumed the cha- 
racter of a law, is always admitted with difficulty, and by the strict or 
mechanical systematists with reluctance. The geological arguments by 
whi<ffi M. Prevost endeavoured to invalidate the conclusions of Dr. Buck- 
land, were soon and satisfactorily refuted by Dr. Fitton; and the question 
as to the real age of the rock containing the bones in question has not since 
been agitated. The attempts to remove the supposed anomaly by inter- 
preting the appearetnces in the fossils as indications of a cold-blooded spe- 
cies, have been more frequent and persevering; and they assumed the 
character of so systematic a refutation of the Cuvierian view, in the me- 
moirs communicated by M. de Blainville to the French Academy in the 
year 1 838, that a close and thorough re-examination of the fossils in ques- 
tion became imperatively called for, in order that the doubts cast upon their 
mammalian nature might be tested. For this purpose the original fossil jaw 
described by Dr. Bucktand, and those subsequently obtained from the 
Btonesfield slate and preserved in the Oxford Muse\im, were submitted to 
my inspection. I carefully examined the specimen described by Mr. Brodc- 
rip and presented by luin to the British Museum, and likewise that which is 
preserved in the Museum of the Philosophical Society at York. The, results 
of these examinations were communicated to the fieological Society, and 
have been published with new and more exact figures of tlie fossils in the 
6th vol., 2nd series, of the Transactions of the Society. 

By a very singular coincidence the mammalian fossils from the Stoncs- 
fleld slate, hitherto determined, are all portions of the lower jaw; whether 
belonging to individuals of different species, or of difterent genera, or even, 
as appears by examination of new s} 7 ecimens acquired since the public,ation 
of my memoir of 18S8, of different orders of Mammalia. 

The first fossil was referred originally to the genus Diddi)kjfs, from the 
resemblance of the grinders to those of the opossums ; but Cuvier expressly 
states that they exceeded in number the molar scries in that or any other known 
carnivorous genus of mammal. M. Agassiz, originally regarding this fossil its 
insufficient to determine the nature of the atumal to which it belonged, sub- 
sequently proposed, nevertheless, a generic name, A/nphigonus, for that 
animal, expressive of its supposed ambiguous nature. M. dc Blainville, 
likewise, though participating in the incertitude or doubt which M. Agassiz 
had cast upon the original <letermination of the Stonesfield fossil, had as 
little hesitation in suggesting a name for the new genus which it seemed to 
indicate, whatever might subsequently prove to be its characters or affinities ; 
and it is remarkable that the Greek compound ‘ Amphitherium,' should 
imply by its terminal element a relation to the class Mammalia, which the 
two memoirs read to the French Academy by its inventor were designed to 
disprove. 

M. Valenciennes, in his reply to M. do Blainville, arriving at the conclu- 
sion that the fossil jaw described tuid figured by M. Plrevost and Dr. Buck- 
land uot only belonged to a mammalian but likewise to a marsupial animal, 
proposed for it a third generic name, indicative pf these presumed affinities, 
viz. Thylaeotherium. 

The arguments of M. Valenciennes were opp<»sed in a second detailed 
memoir by M. de Blaitiville, who concluded by stating that he felt himself 
compelled to pause, at least until fresh evidence was produced, in tlie con- 
viction that the portions of fossil jaws found at Stonesfield, certainly did not 
belong to a marsupial — ^probably not to a manunalian genus, either insectivo- 
rous or amphibioua<s—that, on tlie contrary, it was most likely the animal had 
been oviparous, and that, had not M. Agassiz decidedly given hb opinion 
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against the fossils in question belonging to fishes, he would rather have been 
led to suppose that they might have been the remains of an animal of that 
olass* 

With respect to the term ‘ amphibious,’ in M. de Blainville’s conclusion, 
this has reference to a later opinion expressed by M. Agassiz*, who, admit- 
ting the Stonesfleld fossils to be certainly those of mammals, rejects them 
from the marsupial and insectivorous orders, observing that “ each separate 
tooth resembles the greater part of those of seals, near which group (am- 
phibious Carnivora) the animal to which the jaws belonged should form a 
distinct genus. In fact,” adds M. Agassiz, the aspect of these fossil 
fragments is so peculiar, that it draws our attention towards aquatic animals 
rather than away from them.” 

A mammiferous animal, not larger than the water-shrew, may manifest 
aquatic habits, but can hardly be supposed to have been piscivorous, or to 
have been endowed with instincts and au organisation like those of the 
seals ; at all events it must be admitted, in the absence of any evidtnice of 
the locomotive extrcmiti«:!S, that such an affinity can only be matter of mere 
conjecture ; which a close examination of the dental and maxillaiy characters 
will show to have little probability. 

The fossil first discovered by Professor Buckland, and figured by the Pro- 
fessor, by M. Prevost and myself, is the left ramus of a lower jaw wanting 
the anterior extremity, containing ten of the molar teeth more or less broken, 
and measuring ten lines in length. 

This specimen, however, plainly exhibits, — first, a convex articular con- 
dyle ; secondly, an indubitable and well-defined impression of what was once 
a broad, thin, high, and slightly recurve<l triangular coronoid process, rising 
immediately anterior to the condyle, having its basis extended over the 
whole of the interspace between the condyle and the commencement of the 
molar series, and having a vertical diameter equal to that of the horizontal 
ramus of the jaw itself ; thirdly, the angle of the jaw continued to nearly the 
same extent below the condyle as the coronoid process reaches above it, and 
with its apex continued backwards in tlie form of a process ; fourthly, the 
parts above described forming one continuous portion with the horizontal 
ramus of the jaw, which is not compounded of three or four distinct pieces. 
As respects this last statement, it is to be observed that an inferior marginal 
groove has been considered os evidence of the composite structure or the 
jaw under consideration ; but there is no other mark that could be inter- 
preted as an indication of this reptilian structure, whilst a similar groove 
characterizes the lower jaw of the marsupial AfyrmecoMus and WmnlMt, and 
of some large species of Sorex, 

M. de Biainville was led to suppose that there was no trace of a convex 
condyle, but that in its place there existed an articular fissure, somewhat as 
in the jaws of fishes ; that the leetli, instead of being imbedded in sockets, 
had their fangs confluent with, or anchylosed to, the substance of the jaws ; 
and that the jaw itself presented evident traces of a composite structure. 

The point, therefore, which first demanded the closest attention, was 
tho actual condition, in the Stonesfleld fossils, of the articular or condyloid 
process, in regal'd to which they give the same evidence. In the jaw examined 
by Cuvier, in the second specimen of the same species examined by M. Va- 
lenciennes, and in the lower jaw of another genus described and figured by 
Mr. Broderip, a prominent convex articular condyle is more or less distinctly 
revealed; it is most entire and unequivocal in Mr. Broderip’s specimen which 

* Nene lahrbnch Miacial. uod GeoL von Leonhard and Broun, ISSSt iih p« 185. 
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I shall subsequently describe. What M. de Blainville has mistaken for an 
articular fissure, “ une sorte d’6chancrure, articulaire un pen comme dans 
ies poissons,” must be the entering angle or notch, either above or below the 
true articular condyle. 

The angle of the jaw in the original fossil is produced backwards in the 
form of a process, as in the insectivorous and in all the carnivorous Main- 
malia, with the exception of the seals; but it could not be determined in 
that specimen whether this process was likewise bent inwards in the way 
which so strikingly characterizes the Marsupialla. A very complete half- 
lower jaw from Stonesfield, obtained since my paper was printed in the 
Geological Transactions, determines this question in the negative ; and at the 
same time, therefore, turns the scale of evidence in favour of the affinities 
of the present ancient mammal to the placental insectivora. 

Before, however, describing this fossil, I shall proceed to offer a few ob- 
servations on the second specimen of Amphititerium figured in my paper in 
the Geological Transactions ; and on the evidence which it affords of the 
affinities of this most interesting genus. 

In this specimen the whole of the exposed surface of the lower jaw, Avith 
the exception of the coronoid, articular and angffiar processes, is entire ; the 
smooth surface near the anterior extremity of the jaw is in bold relief, and 
slopes away at nearly a right angle from the rougher articular surface of the 
elongated symphysis. It may be supposed that this symphysial surface, 
which at once determines the side of the jaw, might be obscured in tlie 
plaster oast studied by M. de Blainville, but there is no possibility of mis- 
taking it in the fossil itself; it is long and narrow, and is continued forwards 
in the same line with the gently convex inferior margin of the jaw, which - 
thus tapers gradually to a pointed anterior extremity, precisely as in the jaws 
of the Didelphps as well as in other Insectivora, both of the marsupial 
and placental series. Its lower margin presents a small but pretty deep 
notch, which possesses every appearance of a natural structure, and a corre- 
sponding but shallower notch is present in the same part of the jaw of the 
myrmecobius. In the relative length of the symphysis, as in its form and po- 
sition, the jaw of the Amphitherium corresponds with that of the Didefpbys, 
Myrmecobius and Gymrvurus. A greater proportion of the convex articular 
condyle is preserved in this than in the foregoing specimen, and it projects 
backward to a greater extent. The precise contour of the coronoid process 
is not so neatly defined in this as in the first specimen of Amphitherium, but 
sufficient remains to show that it had the same height and width. 

The exposed surface of the coronoid process is slightly convex. The sur- 
face of the ascending ramus of the jaw is entire above the angle, whence wo 
may conclude that if the process from the latter part had been continued 
directly backwards, it would also have been entire ; but the extremity of the 
angular process is broken oflT, proving it to have originally inclined inwards 
or towards the observer : as, however, the greater part of the angle is entire, 
it could not have been inflected to the same extent as in the 'Didelphys, 
Dasyurus^ or the Phaseolotherium next to be described. A groove is ex- 
tended from the lower end of the articular condyle forward to the orifice of 
the canal for the dental artery, where it divides ; the upper branch terminates 
in the dental orifice, the lower and larger division is continued forward near 
the lower margin of the jaw, and is gradually filled up half way towards the 
sympbysis: this smooth vascular groove has no resemblance to an articular 
fissure. There is a broader and shorter groove in the corresponding part of 
the jaw of the Myrmecobius^ and a narrower groove in that of the Wombat, 
The alveolar wall of the posterior grinders makes a convex projection, cha- 
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racteristic of the inner surface of the ramus of the lower jaw. The posterior 
grinder in the present jaw is fortunately more complete than in the first ex- 
ample^ and shows a small;» middle^ internal cusp, with part of a large external 
cusp, both projecting from the crown of the tooth in nearly the same transverse 
line. The enamel covering the internal cusp, which is vertically fractured, is 
beautifully distinct from the ivory, and considerably thicker in proportion to 
the size of the tooth than is the enamel or its analogue in the teeth of any spe- 
cies of reptile, recent or fossil. The six molars anterior to the one in place, arc 
broken off close to the sockets ; both the fifth and fourth false molars are en- 
tire : the anterior cusp presents the same superior size as in the first si)ccimen. 
The thick external enamel, and the silky, iridescent lustre of the compact ivory, 
are beautifully shown in these teeth. The third and second grinders are more 
fractured than in the first specimen, but sufficient remains to show that they 
possess the same form and relative size ; but the most interesting evidence as 
regards the teeth, which the present jaw affordi?, is the existence of the sockets 
of not less than seven teeth, anterior to tliose above described. Of these 
sockets the four anterior ones are small and simple, like those of the mole, 
being more equal in their size and interspaces than in the Didclphys. The 
fiftli socket contained a small premolar with double fangs, and so likewise 
did tlie sixth and seventh sockets. Thus the two false molars, with perfect 
crowns in the present specimen, are the eighth and ninth teeth, counting 
backwards, or the fourth and fifth of their class, viz. prernolares or false 
snolars. This fossil, therefore, gives evidence that the dexital formula of tlie 
Amjyhitherium must have included thirty-two teeth in the lower jaw (sixteen 
on each side) ; that these, instead of presenting an uniform, compressed, tri- 
cuspid structure and being all of one kind, were divided into three series as 
regards their form : five, if not six, of the posterior teeth are quinque-cuspi- 
date, and must be regarded as molares veru Some of the molares spurii are 
tricuspid and some bicuspid, as in the opossums ; but these are six, if not 
seven in number. Anterior to the molars arc four simple teeth, of whicli the 
fourth may be regarded as the representative of the canine, aqd tlie anterior 
three as incisors. Thus the Amphitherhim differs considerably from the ge- 
nus Didelphys in the number of its teeth. Indeed at the time when Cuvier 
wrote respecting it, believing it to have had ten molars, no mammiferous 
ferine quadruped was known to possess a greater number of these teeth 
than the Chrysoclilorc, which has nine molars on each side of the upper jaw, 
and eight molars on each side of the lower jaw. The Chrysochlore, however, 
is not the only mammal in which the molars exceed the number usually 
found in the unguiculate Mammalia. The marsupial genus, Myrmecohius^ 
has nine molars on each side of the lower jaw, besides one small canine and 
three conical incisors. 

The teeth of ^mphitlierium^ moreover, differ from those of Didelphys not 
only in number but also in size, being relatively smaller. The teeth of Myr- 
mecohiuSy besides their approximation in number to those of Amjddtlieriwn^ 
resemble them in their small relative size more than do those of Didelphys^ 
but they arc still smaller than in Amphitheriumj which in this resjiect, as 
well as in the structure of the teeth, appears to liold an intermediate posi- 
tion between Didelphys and Myrmecobius. The Didelphys Prevostii being 
evidently, as Cuvier states, a distinct genus from Didelphys proj)erly so 
called, a distinct generic name was no doubt desirable for it, and the term 
Amphiiherium fulfils all the requisite conditions. In ray memoir of 1838 I 
ventured to observe in reference to the new name proposed by M. Valen- 
ciennes, that it would have been more prudent to liave chosen one less de- 
scriptive than Thylacotherium^ since the affinities of the fossil insectivore to 
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the maraupial order were indicated only with a certain degree of probability) 
and required further evidence before the desired demonstration could be at- 
tained. But the determination of the i>articular order of mammals- to which 
the fossils in question belonged) was a matter of very inferior importance to 
the discovery of the dms of vertebrate animals in which it ought to rank. 
In reference to this point the evidence afforded by the two jaws above de- 
scribed, decisively proves, in my opinion, that they belong to a true, warm- 
blooded, mammiferous species, referrible also to the higher or unguiculate 
division of the class Mammalia, and to an insectivorous genus ; with a pro- 
bability of the marsupial character of such genus. 

The probability entertained in 1838, and supported by the degi’ee of re- 
semblance between Amp/dllierium and Myrmecobius in the number and form 
of the molar series of teeth, has since been diminished, if not destroyed, by 
the discovery of the right ramus of a lower jaw, presenting its external sur- 
face to the observer, and in which the angular process is sliown not to have 
extended inwards. This jaw, now in the possession of Prof. Buekland, con- 
tains the whole series of twelve molar teeth, the lost six being quinque-cus- 
pidate ; the six anterior ones uni-cuspidate, with one or two small basal ac- 
cessory cusps ; one small canine and three small incisors ; altogether amount- 
ing to sixteen teeth on each side of the lower jaw, as Indicated by the sockets 
of the second specimen above described. The convex condyle, the broad 
and high coronoid process, the projecting angle, the varied kinds and double- 
rooted implantation of the teetli, all unequivocally displayed in this fossil, 
establish the conclusions which I had deduced from the foregoing fossils, of 
the existence of a small insectivorous mammal during the oolitic epoch and 
turn the scale in favour of the placental affinities of this ancient insect! vore, 
for which, therefore, I shall retain the generic name Amphithenum, in pre- 
ference to the later one of Th/lacotJterium, proposed by M. Valenciennes. 
Other fossils, also portions of the lower jaw, establish the existence of small 
Mammalia in the oolitic slate of Stonesffeld ; but they present more decided 
characters of the marsupial order, and will be, therefore, noticed after a sur- 
vey of the fossils belonging to the larger placental Camivora. 

UnsiPiE. 

In regard to the larger extinct carnivorous quadrupeds, the remains of 
which arc dispersed in the superficial drift or diluvial gravel, but are more 
espOcially accumulated in caves, it has been proved, chiefly by the researches 
of £>r. Buekland, that England Offers very remarkably from the rest of 
Europe in the small number of its ancient bears as compared with the 
hyaenas; the proportionate numbers of Ursus spdeeus and Hymui spebea 
being reversed in the island and on the continent. How far this diflercoce 
may be taken as an indication of some gcograpiiical separation having ex- 
isted at the remote period of these beasts of prey, analogous to that which 
now divides us from tlie continent, may be worthy of closer inquiry ; but 
the facts in regard to the Carnivora in question are indisputable. 

1 shall first indicate the chief localities of Ursine remains in this country, 
and then enter upon the question of their specific characters and relations. 

The tusk of a bear, equalling in size that of the Ursus epekeua, has been dis- 
covered in the celebrated hymna-cave at Kirkdule in Yorkshire. The soli- 
tary character of this specimen is made more remarkable by the fact of the 
incalculable numbers of hymnas’ teeth which have been discovered in tlie 
same cavern. The size of the Ursm spelcsus must be regarded as one of its 
stiiking and. rcmaricable characters, but if this character were not associated 
with modifications of the osseotis and dental structures, it might only indi-. 
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cate that the brown bear of Europe was a degenerate descendant of the same 
species, as M. de BlainvUle has recently endeavoured to show. The diffi-s 
culties which oppose themselves to the view of the specific identity of tlie 
great cave bear and the existing European bears, 1 shall point out after 
noticing other localities in which the Ursus spelcetts of Cuvier have been 
found in this country. 

In the cave at Paviland, in the lofty limestone cliff facing the sea on the 
coast of Glamorganshire, the following parts of a large species of bear are 
enumerated by Dr. Buckland: — Many molar teetli, two canines; the sym- 
piiysial end of two lower jaws, exhibiting the sockets of the incisor teeth 
and of the canines ; the latter are more tlian three inches deep ; a humerus 
nearly entire ; many vertebree, two ossa calcis; metacarpal and metatarsal 
bones. 

At Oreston, on the coast of Devonshire, several caverns or cavernous fis- 
sures were discovered during the quarrying of tl»e limestone rock for the 
construction of the breakwater at Plymouth. The firet of these, described 
in the Philosophical Transactions for 1817, contained the bones of a species 
of Rhinoceros ; in the second, a smaller cavern distant one hundred and 
twenty yartls from the former, and described in the Philosophical Transac- 
tions for 1821, were found, associated with the tooth of a rhinoceros and 
parts of a deer, some teeth and bones of a large species of Ursus. 

The fossils referable to the bear hero discovere<l, include a canine tooth, 
left side, lower jaw ; a canine tooth, loft side, upper jaw ; the penultimate 
grinder, right side, upper jaw ; the penultimate grinder, left side, lower jaw ; 
a portion of the sacrum ; portions of two tibifc ; a portion of the ulna ; a 
portion of the femur.. 

The richest cavc-depository of the fossil bones of bears hitherto found in 
England is that called Kent’s Hole, near Torquay. The natural history, with 
a special account of the organic riches of tliis cave, will be given in tlie se- 
cond volume of the ‘ Iteliquise Diluvianes,’ which Dr. Buckland is now pre- 
]}aring for the press. It is to the assiduous researches of the late Rev. Mr. 
Mac Enery that the discovery of the various and interesting fossils of this 
cave is principally due, and some of the rarest and most valuable of this 
gontlcmau’s collection have been lately acquired by the British Musevm. 
Among the Ursine fossils meriting especial notice, are portions of the skull 
and teeth of the Ursus tgaelmts, some of the latter equalling in size the 
largest specimens from the German caverns. 

The anterior portion of a lower jaw, including the anchylosed symphysis, 
with two enormous canines, is likewise remarkable from the circumstance of 
its retaining a small and siniple-fauged prciuolar in the interspace or dia- 
stema between the canines and the double-fanged molars. 

A second interesting fossil is a large proportion of the lower jaw, in- 
cluding the symphysis and the whole dental series of each ramus ; the sockets 
of two small simple-fanged prcmolars are visible in the diastema above de- 
scribed ; one close to the canine, the other, less completely preserved, near 
the first double-fanged molar. 

Amongst the bones of the trunk and extremities there occur remarkable 
examples of diseased action ; a lumbar vertebra, for example, presents ex- 
tensive exostosis from the under part and sides of the body; the distal 
extremity of the radius cxliibits an oblique fracture of that bone, in the 
attempt to heal which a new and irregular ossific mass has been deposited 
on the surface of the bone. Several bones and teeth of the Bear from 
Kent’s Hole exhibit very decided marks of having been gnawed, most pro- 
bably by a hyesoa* One of the fragments of the lower jaw of a young Bear 
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shows the same interesting transitional state of dentition as has been dis> 
covered in fossils from the continental bear-caves. 

The drift or diluvial deposits in several localities of England have yielded 
remains of large carnivorous quadrupeds, and among tliese of the Bear. 

In the valley of the Thames this deposit adbrds considerable quantities of 
brick-earth, and in working this material at Grays in Essex, and also at 
Whitstable, remains of a large species of Urms have been discovered. 

An entire skull and portions of the upper and lower, jaws of a bear have 
been discovered in M anea Fen, Cambridgeshire, five feet below the surface. 
The skull forms part of the collection of Professor Sedgwick : the portions 
of the jaws are in the possession of Sir P. de M. Grey Egerton, Bart. 

These, though belonging to a genus extinct in Great Britain, can scarcely 
be considered as fossil bones, and they are included in the present report, 
rather as satisfactory objects of comparison with the remains of Bears from 
the caverns and drift formations. 

I proceed now to inquire into the relations which the Bears, formerly inha- 
bitants of this island, have to the existing species in Europe or other parts 
of tiie world ; — ^an inquiry which the recent doubts published by M. do 
Blainville as to the real nature of the specific differences pointed out by 
Cuvier between the Cave Bears (JUrsus speUsus, U. priscus, &c.) and the 
existing species render more necessary. 

For this purpose 1 have critically compared most of our British fossils witli 
specimens from the German caverns, in the museums of this country, and 
with the skeletons of the largest existing species, as the Vrsus ferox, If. ma^ 
ritimm, arctoa, &c. 

Cranium, — .John Hunter, who first instituted an anatomical comparison 
between the Cave Bears and those of the present period, selected the great 
Polar Bear for this puri>ose, as being the largest existing species with which 
be was acquainted. Hunter, however, restricts himself to pointing out the 
difference in the proportion of length to breadth in the skull of an old White 
Bear and in that of the great Cave Bear : the individual skulls which he 
compared are still preserved in juxtaposition in the Museum of the College 
of Surgeons, as they were left by Hunter when removed by death fxom this 
the4atest field of his extensive and various researches. 

This difference in the proportions of tlie skull, though one of the most 
striking between the fossil and recent species of Bears, is not the only one. 
The last molar tooth of the upper jaw in the White Bear lias a smaller an- 
tero-posterior diameter, and a narrower posterior termination. The inter- 
space between the antepenultimate molar and the . canine tooth presents the 
remains of two sockets, one near the molar, the other near the canine, wliich 
in young full-grown Polar Bears contmn small and simple-fanged premolars. 
The yoimgest specimens of .Cave Bear which I have seen, exhibit no trace of 
mther of these small premolars, or of their sockets ; they doubtless existed 
in the feetus, but normally were very soon lost ; the exceptions are extremely 
iew in which their traces are visible in the jaws of ■full-grown Cave Bears. 
The posterior palatal foramina are situated opposite the middle of the last 
molar tooth in all the skulls of the White Bear examined by me, but oppo- 
site the interspace between the penultimate and last molars m the skulls of 
the Cave Bear. The zygomatic arches are wider and shorter, and the base 
of the -zygomatic process behind the glenoid cavity is more horizontal in 
the White Bear than in the Cave Bear. The Grisly Bear ( Urms ferox)t — a 
laig;er species than the White Bear, and nnknown to Hunter, — agrees with 
the Caire. Bear in the great proportional size of the last molar tooth, but the 
inters'mee between the antepenultimate grinder and the canine is relatively 



ON BRITISH FOSSIL MAMMALIA. 


65 


less thsn. in either the Cave Bear ( U. spelant$) or White Bear ( U. maritimug), 
and it contains two small and simple premolars in specimens, which from 
the worn state of the molar teeth have belonged to older individuals than 
those to which the skulls of the Cave Bear have belonged, which present no 
trace of preoiolars. 

The lower jaw of the Urstts speltsus differs from that of the Ursus ferox 
in the greater breadth of the posterior molar as compared with its length, 
and in the greater convexity of the inferior contogr of tlie ramus of the 
jaw, in which latter circumstance it differs, though in k somewhat less degree, 
from the Black Bear of Europe ( Ursvs arctos). 

The lower jaw of the Grisly Bear, in differing by the larger size of its 
molar teeth, especially of the last molar from the Polar Bear, in the same 
degree differs less from the Ursm spelaus, 

llje Ursine remains from the Paviland Cavern, and some of those from 
Kent's Hole, are unquestionably identical with the Vrsua ftjKlants. 

To this species, also, I should refer, on account of the size of the canines 
and the extent of the diastema between these and the largo molars, the 
anterior part of the lower Jaw from Kent's Hole ; notwithstanding the presence 
of a small simple-fanged premolar in that diastema : since a few exceptional 
instances have occurred of the persistence of these teeth in lou’er jaws of 
the Ursm speleem from the German and Belgian caverns. 

The fossil humerus from Kent’s Hole likewise manifests all the characters 
of that of the Ursus speleam; cliaractcrs w'hich appear to me to be as well 
marked as those which can be pointed out as distinguishing the same bones 
in any other two species of one genus. 

Cuvier, as is well known, conceived that he had met with two very distinct 
forms of the humerus, belonging to equally gigantic extinct species of Cave 
Bears. 

“ On trouve deux sortes d'humfirus, tons deux appartenant ^ des ours, et 
cependant fort differens Tuu de I’autre, John Hunter les a diyfi reprfisentC's 
(Phil. Trans. 1794^ pi. xx.); mais depuis on n’a insiste dans aucun ouvrage 
sur leur difference. La deuxi^me sorte d’hum^rus de ces cavernes, pi. xxv. 
fig. 4*, 5, 6, ct 7, m’est comme par un 6cbantiUon bien entier que notre Mu- 
seum possdde, par la gravure de Hunter, et par le dessin que je dois ^ feu 
Adrien Camper d'une portion qui en comprenoit les trois quarts inftrieurs. 
Elle difi'dre ^minernment de la pr^eddente par un trou perce an dessiis du 
condyle interne pour le passage de I’artdre cubitale. ( Phy. a, fig. 4 et 5).” — 
Ossemens JPossilks, 4to. 1 828, tom. iv. p,r862. 

Whatever may be deemed the value of the character of the perforation of 
the inner condyle, I can affirm that it derives no accession from the other 
differences manifested by the figure in Hunter’s memoir, which Cuvier sup- 
posed to be of a fossil Bear ; that figure having been, in fact, taken from the 
humerns of an old Polar Bear, inserted in the plate (pi. xx. Phil. Trans. 
1794.), and placed above the figure of the fossil humerus in order to illus- 
trate the differences between the I'ecent and fossil species. The bone of the 
Polar Bear was placed by Hunter in the same drawer with two humeri of the 
Cave Bear from Gailenreuth, which it exceeds in size, and which are the 
identical specimens alluded to in the following passage of Hunter’s Memoir:- — 
“ These arc two ossa humeri rather of less size than those of the recent White 
Bear.” Hunter does not allude to any other differences, probably intending 
these to be illustrated by the figures. These, in fact, show that the humerus 
of the White Bern* is broader at both extremities, and thicker in proportion to 
its leii^h. The supinator ridge forms an angle instead of being continued 
downwards in a gentle convex curve ; the internal condyle is much thicker 
1842, F 
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wd stronger, trhore it boofids tbe olecranal cavity, and it extends inwards to 
a greater distance Iropi the articular sarfisice; the deltoidal ridge readies 
lower down in the White Bear the antero*podterior diameter of the proxi^ 
mal. ^Ird part. of tihie bop^ of the White Bear i^xceeds in a marked degree 
that of the extinct species. 

The decease, of Hunter. 0ok pla^ before the printing of bis observations 
on tlie fossil cave-bonc», and the individual to whom , the task of superin- 
tending the printing wp^ entrusted, described both the figures of the humeri 
in the Plate, as belongmg to the fossil species. .Cuvier,~who did not perceive 
the resenjiblance of the upper figure to the humerus of the White Bear, and 
who therefore did not recognise tee mistake, avails himself of it to illustrate 
his opinu^ns respecting the specific distinction of his Ur^ spekeus et Arc- 
toiidem. 

Cuvier, in fact, possessed a humerus of one of the great Cave Bears, the 
internal condyle of which was perforated, as in tee feline tribe, whilst other 
humeri were imiterforate, and corresponded, with the lower figure in Hunter’s 
plate. But the perforated fossil humerus figured by Cuvier differs' from that 
of the White Bear in the shorter deltoid ridge, the narrower proximal and 
distal extremities, the convex outline of the supinator ridge, and the inferior 
production of the inner condyle ; in short in all those characters by which the 
imperfprate fossil humerus has been showh above to differ from that of the 
White Bear, Not any of the three fossil humeri in the Hunterian Collec- 
tion have the perforation of the internal condyle ; and iunongst the ex- 
tremely , numerous humeri that have since been obtained from the bone- 
caves of Germany, not any have been found to present the perforation which 
Cuvier regards.as the specific character of this bone in the Ursusspdaim ; it 
is most probably therefore, as Professor do Blaiuville coi^jectures, an acci- 
dental anomaly. But the differential characters which both the imperforate 
and perforate numeri of the great Cave Boar present, when compared with 
teose of any recent secies, cannot be reconciled by tee hypothesis that these 
ate metely degencra^ descendants of the Ursus speUetts, 

The humerus from Kent’s Hole presents all tee characters of teat of the 
Vttm $pda!m above described. 

lilmt . — ^The ulna of the Cave Bear {Urms compared with one 

of the sarne length frpm the Polar Bear, is less straight, being more convex 
towards the radius ru thicker, paiticulariy at the anterior part of the shaft ; 
the ridge on the oUteide Of the distal end of the bone is more produced ; the 
styloid pitecess is more pointed ; a^^ tee concavity on tee inner side of the 
prokimal arfiflular surface is deeper. ' 

The ulna from Kent’s , Hole agrees with that of the Ursmqt^eeus from tee 
Gernum oavte. 

Tho di^rence between ^femur of the. Vr$m sp^ltsus and tlie femur of Ur- 
sus a^esor^/^rojr, is analo|^s to that which has Wn pointed out in the hu- 
merii. the femur of tee Grisly Bear being broader in proportion to its length, 
^eckdl^.at its two extremities : it is owing to teis breadth tl^t thelesser tro- 
chanter w thrown wholly to the p<^terior suiface of the bone, the inner mar- 
gin being coiitinued beyond it, whilst in the Cave Bear the leaser trochanter, 
though on tee posterior surface of the bone, projects a little beyond the inner 
marilliti. At tee end of the bond the tuberosity above th© internal 
condyle^ cbrrispondiug with that io tee humerus, is larger and more promi- 
nent in tee Gririy thim in tee Cave Bear.; tee same differenoe in tee position 
of tee JjCister teochantw is presented by the White Bear as compared witli 
the CayeJ^mi^^nd^e ex^mities of tee bone are n^atively broader. 
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in the ixintaining bones of the extremities of the Uravs spdiws, bu.t the co« 
incidence of such appreciable modifications in the femur, ulna, liumerus, 
with those in tiie form and proportions of the head, and in the form and the 
relative size of certain teeth, seem to offer as good grounds for the speciHo 
distinction of the Urgm apeUBtu as for that of the J/rsus maritimus, or any 
other existing species proposed by Pallas and Cuvier, and admitted by tho 
best modern zoologists. 

Tlie question which the Paleontologist ought to propose to himself in bis 
first survey of the fo^ils of any particular district, is the value of the (iistinc- 
tive characters which such remains may present, as compared with those 
which distinguish species, according to the zoological systems and principles 
of the time being. For if he disregard or suppress such differential cha- 
racters in the fossils, because the limits of variation by the influence of time 
and surroundthg circumstances may not be determined, he rejects one of tlie 
valuable means whereby the ultimate resolution of such higher and more 
general questions in zoology may be effected. 

To refuse to recognise such differences as have been pointed out in the 
skeleton of the great Cave Bear, because they may be possibly dr hypothe- 
tically accounted for by degeneration of the specific type, and thereupon to 
record the fossil species as the primieval Ursus arctosy seems a voluntary 
abandonment of the most valuable instrument in all ulterior inquiries. 

Observation has well detenniued the extent of modification which the 
skull of a carnivorous species may undergo according to age, to sex, to the 
free or the constrained exercise of its destructive weapons ; and the relative 
size of the intennuscular crests, the relative strength of the zygomatic arches 
and tlie proportions of the canines to the other teeth are well known to vary 
within certain limits. 

But in the Uraua spalams we have to account fdr the greater relative size 
and complexity of certain molar teeth ; for the more extended diastemota, 
accompanying more lengthened jaws ; for a premature loss of certain teeth 
and their sockets, without any predominating development of neighbouring 
canines to account for itl for narrower zygomata, with longer and higher 
parietal crests ; for lai^e frontal sinuses impressing a striking and readily 
recognisable feature upoR the skull. 

It has been endeavoured to explain the last-cited modification, by assert- 
ing that the prlmcaval Bears had their frontal sinuses more developed in 
virtue of their respiring a' fresher, drier, and more invigorating atmosphere 
than their less fortunate and degenerated descendants*. But we may question 
whether the flat-headed Urttusferox has a lew exposed locality or breathes 
a mote humid and impure atmosphere on the rocky mountains of North 
America, than did the old Cave Bears of the German and British forests ; 
and we may more than doubt that the cold and^bracing sea-breezes inhaled 
by tlie still flatter-headed Polar Bear, should be less efficient in expanding 
the sinuses along the respiratory tract, than tlie musty air of tlie sepulclirnl 
retreats in which the Cave Bears slept. 

Existing species of Bears, reckoned distinct by modern zoologists, do in 
fact differ in the relative convexity of their forehead, and the flat-headed 
species, as the Polar and American Bears, are unquestionably not those which 
habitually respire the least pure and invigorating air. Instead of speculating 

* “ L’intenslt^ roSena de facte respirateirc dan« Ie« Hen* pin* d^eouveru, ou fair Sst plu* vif, 
plus sec, plus fruis, devaloppe tous lea sinus ^ui se truuvent sur le tnyOt de I’air, et, des-lurs, les 
frontiiux sont dans ce cos anssi bien .^ue tous ceux qui entourent les fosses nosales ; des-lors 
aussi, pat fdcartemeut des deux iaiqes del’os,lcgonflement des fosses frontales, iiid^pcndautcs 
ct separtes par on sUloa.”— 'De BlainviUe, O$teogr,, p. 30i 
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OD the atmosphere 4s a physical cause of the inflation of the bony cells, it 
would be fatM^'pcCjfithble, if it were possible^ to trace the relationship between 
the dtifereh't degre^ of developiMnt which the frontal sinuses may present in 
different species of Bears, and their peculiar habits and modes of life. We 
may '£hhs, I think, see the reason why, in the piscivorous species of the Polar 
icCr, the receptad^ of air in the bones of the head are least developed, viz. 
to offer least resistance to its progress through the water when diving after 
its prey. 

The opposite extreme in the condition of the frontal sinuses of the Utsua 
speiefust 9Mty have bad some corresponding relation to the habits of that gi- 
gantic extinct species. ' 

From the gireat propprtional size and more complicated tubercular surface 
of the posterior molar teeth, especially in the upper Jans and from the 
greater complication on the crown of the smallest persistent^ molar in the 
lower jaw, one might be led to suppose that the Ursus qtekewf fed more on 
vegetables than the Grisly Bear does. 

If this were the case, one might infer from the slight traces of abrasion in 
the teeth of fuU-grown specimens, that the vegetable food, in whatever pro- 
portion it entered into their diet, was of a soft nature, as berries, or tender 
twigs or sprouts. The size and strength of the Ursus spelams would, how- 
ever, enable it to cope with the large Ruminants and ordinary Pachyderms, 
its contemporaries in ancient Britain and on the Continent, and to success- 
fully de^d itself against the large Lion or Tiger, whose remains have been 
found in the same caverns. 

I proceed next to speak of other species of Urstis^ of which the fossil re- 
mains have been found in the caves and superficial deposits in tiiis country, 
f A large proportion of a dower jaw, with the incisors, canines, and the entire 
series of molar teeth ou both sides, from Kent’s Hole, corresponds with the 
)aw of the Ursus prisms, Goldfuss. The size is much inferior to that of the 
Ursus sp^us } while the worn surface of the teeth proves the animal to have 
been matuve, and probably aged. 

The socket of the first fkngless small premolar is immediately behind the 
caSiine, and a trace of the socket of a similar premoiar is visible near the first 
double-fanged moldr. The interspace containii^ the simple sockets of the 
two smait premolam is relatively longer than in the Brown Bear or White 
Bear. The last true molar is relativmy smaller than in the Ursus speUms. 

OrCston Ursine fbssils appear to me to be referable, also to the Ursus 
prisms, 

The most remarkable fossils of the Ursine fkmily which have been found 
in this country, are those of Bie Ursus cuUridens, or at least of a species closely 
allied to that from Auvergne and the Val d'Arno ; tlie singularly compressed 
and serrated canines of whi^ suggested to Cuvier the specific name above 
tlttotod. The evidence of l^is speeies, since made the tjrpe of a distinct 
sub-genus tinder the names of Mwhairodus and Sfenodon, which British 
locautiies have afforded, eSmust^ of detached canine teeth found in Kent’s 
Hole. These are larger and broader in proportion to thdr thickness, and 
have shorty fenga than the Aoveigne tooth figured in the ‘ Osteography ’ 
of M, de mlnVwa. 

The crown of one of the canines of the Ursus eufyri^ens, from Kent’s Hole, 
measures 9^ inches ; the Rung of 4 second canine, with the apex of the canine 
worn down, is 9^ inches in leng^ ; fhe br^th of the base of the crown is 
1 inch 9 luic^ ; its thickness bmf an inch. 

The oldest fossil referatfie to the genus Ursus which I have yet seen, is the 
crown of a molar tooth, found assoeiated with remains of a large speeies of 
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Felii in tibe red cmg^ below the so->called mamiRaUferous crag near Wood- 
bridge, Suffolk ; the Ursine fossil in question is the antepenultimate grinder 
of the right side, upper jaw ; it is smaller Aan the corresponding tooth in the 
Ursua spvkem, ■ 

The most recent remains of tlte Bear which can claim to be luoladed in 
the present Report, arc those already mentioned, which have been disco- 
vered about five feet below the surface in the Manca Fen, Cambridgeshire. 

Sir Philip Egerton possesses a fine example of the right superior maxillary 
and intermaxillary bone of the Bear from this locality. 

The jaw nearly equals in size that of the Uf&m but differs in the 

much shorter interspace between the canine and the third molar tooth, count- 
ing from behind forwards ; likewise in having this interspace occiqucd by 
two small and simple-fanged false molars. The ^crown of the penultiinatti 
grinder is broader in proportion to its length or antero-postcrior diameter. 
The difference in regard to the presence of the two first false molars must be 
allowed due weight, since the present Fen Bear has its grinders much worn, 
wdiiist the Cave Bear, with which U is compared, is a younger but full-grown 
specimen, with the tubercles of the grinding teeth entire, and the last molar 
tooth of the Fen Bear has a narrower posterior tennination than in tlie Cave 
Bear. The Fen Beau difiers also from the Urstta prisctia, which retains tlie 
two first false molars, by their beiqg in contact, which results from the nar- 
rower interspace between the canine and the third false molar, wliich inter- 
space is relatively as wide in the Uraus priscus as in the Ursus s^iclcrus ; and 
a great proportion of this interspace divides the first from tlie second false 
molar in the Uraus priscus. This likewise cannot be a difference dependent 
on age or sex, for the jaw of the Fen Bear here described belonged to an 
individual absolutely larger than the Urstta priscus, with which it is com- 
pared; and, judging from the size of the canine incisor teeth, the Feu Bear 
was probably an old male. The grinding surface of the molars prove it to 
have been a much older individual than the Ursus priscus with which it is 
compared, and to have attained that age when no difference could be ex- 
pected to take place in the length of the interspaces of any of the teeth. In 
all the characters in which the upper jaw of the Fen Bear difiers from tha% of 
the two species of Cave Bear with which it has been compared, it agrees with 
the Ursus aretbs, especially the Black, or Norw-egian variety. 

In the museum of Frof. Sedgwick at Cambridge there is an entire cranium 
of the same specie.s of Bear from tho Manea Fen, which enables us to extend 
the comparison of this ancient British, species with those still existing in 
Europe. In regard to which it may be observed that the cranium of the 
Manea Fen Bear in its less convex forehead, and the length of the sagittal 
crest, which commences at a greater distance, in front oi'the occiput, resembles 
the black variety of Ursus arctos more than it does the Brown Bear. 

As it may serve to further elucidate the characters of the Cave Bears (^Ursi 
spelceus ct priscus'), as well iia those of the Ursus arctos, of which I regard 
the specimens under consideration to be a variety, I shall add a few observa- 
tions arising out of the comparison of the lower jaw of the Fen Bear. TIic 
specin^en, which is in the collection of ^ir Philip Egerton, consists of the left 
ramus of the lower jaw, from Manea Fen, Cambridgeshire. It equals in 
length the hugest specimen of the lower jaw of the Ursus spelceus, but difffers 
from that species in thn more simple form of the last spurious molar, or the 
fourth grinder counting from behind forwards ; for, whereas the Cave Bear 
has two distinct cusps developed upCn that tooth, in the present species there 
is only one cusp, as in the Black,: Brown and White Bears. The Bear of the 
Feu mso differs from the Ursua- spekeua in the shorter interspace between the 
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last>described molar imd tlita orndne^ even vfaen compared with the lower jaw 
of a Cave jBear ehaqlutalf shorter. The preceding interspace in the Fen Bear 
contains t^ sockets of two kmall spurious molars^ each with a simple fang, 
but there is no trace of Ihese in the Cave Bear, save in very rare excep- 
tions ; and this differmice cmmot be the eifect of because the lower jaw 
of the Fen Bear, which has the girders moderately worn by mastioation, is 
here compared with the jaw of a young and smaU Urgus spdceusy in which 
the tubercles of the grinding teeth are all entire. The Fen Bear resembles 
the Urstfs priseuf in so for as the latter letains the first folse molar, but dif- 
fers in potfsessing the secondi which is wanting in a younger specimen of tho 
Urtmprifcmi it diffess also in the greater extent of the interspace between 
the canine and the third folse molar ; and, more importantly, in the form of 
that tooth, which in the Ih-ttm prisetts presents a second misp on the inner 
side, and a little behind the first, which is wholly wanting in the Fen Bear. 
The rambs of the jaw is deeper, and the slope of the Symphysis is more gra- 
dual. Id all the partioulars in which the Fen Bear differs from the two ex- 
tinct spedes above cited, from the caverns, it agrees with tlio existing Black 
Bears of Europe, from which it does not appear to differ in any well-marked 
specific character. The Grisly Bear of North America agrees with the Cave 
Bear in the absence of the first two false molars and iu,tfae mure complicated 
crown of the third false molar of the lower jaw. 

Subgenus Melea. 

Fossil remains of the Badger have not been discovered in 

British strata more ancient than the diluvium. They offer no characters 
distinguishable from those of the existing species : the comparison support- 
ing this conclusion has been made on the right branch of the lower jaw, with 
the entire series of toeth, of the fossil Badger, from Kent’s Hole, Torquay. 

Remains of the Ba^er have been found fossil in the cave at Berry Head, 
Devon. 

Genus Putorim. 

Remaini of a itipecies of Weasel, not to be distinguished foom the bones of 
the Pu^rius have been obtained from the bone-cave at Kirkdalc, 

and from Kent’s Hole, near Torquay. The coUeotion of the late Mr. 
Mac Eucry contained a nearly entire skuU, having all the characters of that 
of the omnmon Weasel, but evidently a contemporary with the Cavo Bears 
and Hyeenas, now extinct. 

Remains of a somewhat larger species of PtooHusy probably Put. Mtmi- 
mkusy have been discovered in me bone-cave at Berry Head. 

A cranium stained red and absorbent from the loss of animal matter, of 
the size and conformation pf that of the Putoriwt Pfovy waa obtained, with 
other fossils, from one pf the raised beaches at Plymoulh. 

Genus Cania. 

Amongst the fossils referabte to the Wedf ( Caztis fup^) which have boon 
discovers, associated with those of the Dymna and Bear in most of tlie 
bone-caves of England, as at KirkdaK at Paviiand, at Orsston, in Kent’s 
Hole, in the Mei^ip caverns, 4tCn the most remarkable » an almost entire 
skull, dkwovered in Kent’s Hide, dd®® not excei^ in siae tlie skuU of a 
fine nude Aretio Wolf, but Ute penuhjmhte molar is a little larger, and the 
lower border of the jaw rather more convex. 

Remains of a smaller speides Cbafr, not distiaguisbaUe from those of 
' the Fox <Cw»M vvlpe$)y have been found in Kiriritele (a colcaneum and 
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man3r teetli) ; at Oi'cston (teeth and bonra of the extremities) ; and in Kent’s 
Hole (an entire left ramus of the lower jaw, with other less perlect and in- 
structive specimens). 

Genus Hycma, 

In regard to- the extinct British species of the genus Hytma, little remains 
to be added to the accurate and graphic history of these Ossivora contained 
in the ‘ Beliqiiim Diluvianee ’ of Dr. fiuckland. 

Besides the cave at Kirkland, in which the abundance of Hysenas’ teeth 
and bones is so extraordinary, the remains of the same species of Hytena 
have been found in the caverns at Oreston, at Paviland, at Kent’s Hole, and 
in the iidendips. 

The ancient British Hyaena resembles more closely the Hycena crocuta of 
South Africa than the Jayesna vulgaris of North Africa and Asia Minor : it 
differs however from the Cape Hyaena in the smaller interspace between the 
occipital condyle and the ntastoid process ; and in the greater relative depth 
of the posterior plate of the glenoid cavity for the lower jaw. In the spotted 
Ilymna the anterior and internal tubercle of the penultimate molar (upper 
jaw) is relatively larger, and the small posterior molar is a little further 
removed from the penultimate one. The posterior ridge of the second molar 
tooth of the lower jaw is relatively broader in the fossil than in the recent 
llymna ; the first molar lower jaw is also relatively larger, especially in its pos- 
terior division, and it is nearer the canine in the fossil Hymna. The numbers 
of the Hyamu speltea in England may be conceived, when the remains of not 
fewer than from 200 to 300 have been discovered in a single cavern, as that 
at Kirby Moorside. 

Fossil Hytenas have been shown by Dr. Buckland to be found in this 
country, as on the Continent, in situations of two kinds, viz. caverns and drift, 
or the so-called dihivial gravel. In the latter formation they were first dis- 
covered in England in the year 1822, at Lawford near Rugby, associated 
with bones of the Mammoth, Rhinoceros, Equus, Bos, &c. The integrity of 
the Hymna’s under-jaw from this locality presents a remarkable contrast 
with the unifoctnly fractured condition of the bones from the caverns, and the 
(ixplonation of, and deductions from, this difference, given by the author of 
the ‘ Reliquiae Diluvianm,’ are replete with interest. 

Genus Pelis. 

The remains of a feline animal surpassing in size the largest existing 
Lion or Hger, have been found in the boiie-caves of tbe Mendip Hills, in 
those at Oreston, at Kirby Moorside, and in Kent’s Hole. Of this remarkable 
Species, to which the name of Felis speleea has been givenj most of the cha- 
racteristic bones have been discovered in tbe caves at Gailenreuth, proving 
its true feline structure and its large relative size. 

The metacarpal bone of a large Felis from tbe Hyeena-cave at Kirby Moor- 
side does not exceed in size the corrcspdnding bones of the Tiger : it might 
have belonged to a young individual or the Pelis spelcea. In a collection of 
fmssil teeth from the red crag of Newboume near Woodbridge, the genus 
Felis is represented by a posterior molar, belonging to the left side of the 
lower jaw of a species equal in size to the Leopard. This tooth presented 
tlie same mineral condition, and had been subject to the same mechanical 
attrition as the fossil teeth of an extinct Shark (^Carchariaa megahdon) found 
along with it. 

The lower jaw of a species of Fdis about the size of the Wild Cat ^Felis 
ooAm) has he<nt found in Kent’s Hdie. 
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Genus ZitUra. 

Of tluft genus I have detenmned otiaracteruntic remains of a speeies about 
the size of the common Otter, in the so-ealled mammaUferous crag at »Soutb« 
wold, and near Aldeburg, Suffolk. 

' Order Cetacea. 

Most of the remains of this oMer of Mammalia, have been, in Great Britain 
found in gravel-beds adjacent to estuaries or largo rivers, in marine drift or 
diluvium, and in the subjacent clay-beds : but although tliese depositories are 
the most superficial, and belong to the most recent period in geology, the 
situation of the cetac^us fussus generally indicate a gain of dry land from 
the sea. Thus the skeleton of a Balsenoptera, 72 feet in length, found im- 
bedded in clay On the banks of the Forth, was more than twenty feet above 
the reaeli of the highest Ude. Several bones of a whale, discovered at Du- 
more Rock, Stirlingshire, in brick-earth, were nearly forty feet above tlie 
presonf^ lev<}l of the sea. The vertebrae of a whale* discovered by Mr. Richard- 
son in the yellow marl or brick-earth of Herne Bay, in Kent, were situated 
ten feet aboi^e the occasional reach of the sea on that coast. A large verte- 
bra of JBakena mysticetus was discovered fifteen feet below the surface, in 
gravel, by the ifrorkmen employed in digging the foundation for the new 
Temple Church. The teeth of a Cachalot have been discovered by Mr. Brown 
in the diluvium of Essex. Part of the tusk of a Narwhal (^Alonodoti) has 
been discovered in the London clay ; presenting the usual condition of the 
fossils from that old tertiary stratum. 

The most completely petrified remains of this order are a series of anchy- 
losed cervical Vertebrae of a large Delphinus in the museum of Prof. Sedg- 
wick. Their fossilized condition indicates a higher antiquity than the Ceta- 
cean fossils above noticed : they were discovcied in Cambridgeshire, but tho 
stratum and locality wore unfortunately unknown. 

No specimens of herbivorous Cetacea have hitherto been discovered in 
British strata. 

Order Hodentia. 

The British fossil remains of species of this order hitherto detected are 
referable to the genera Casior (Beaver), Arvicola (Water-vole, Field- vole), 
Mus (Rat and Mouse), and Lepus (Hare and Rabbit) ; which have been 
found in superficial drift, bogs and fens, (CScstor), itt bone-caves, in the 
bri^-earth deposits, in the mammaliferous crag, and in the subjacent red 
crag. The ancient Rodents from the last two tertiary formations belong to 
the genus Arvimla, The fossils of the Beaver above noticed agree with the 
species of the Danube. Besides these, the remains ol’ the great CasUtr Tr<h> 
yotUkerium have beru found in the submarine forest at Bactoo. 

Order MabsCpiauia. 

Genus Tiidelphys'} 

In the eocene sand, underlying tho London clay, at Kysen near Wood- 
bridge, Sussex, _ a small portion of jaw, ‘with a furious molar tootli, has been 
found. This fossil liM been referr^ d to the Opossum (JOidelphysyt hut tlic 
evidence which it afforded is, in my opinion, insufficient to snppo'it that con- 
clusion. ' There is no tooth so little chaiacteristic^ or upon whiclr a deter- 
mination of the genus could be less safely founded, than one of the spurious 
molars of the smaller carnivorous and omnivorous JPern? and Marsuptalia. 
A large, laterally compressed, shar|>-pointed middle cone or cusp vith a sutaU 
posterior, pnd sometimes also a small anterior talon, more or less distinctly de- 
veloped, is the form common to these teeth iij^ many of the genera, of the above 
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orders. It is on this account, and because the tooth of the fossil in question 
differs in the shape of the middle and size of the accessory cusps from that 
of any known species of JOidelphys^ that I regard its reference to that genus 
ixs premature, and the affinities pf the species to which it belongs as needing 
further evidence before they can be determined beyond the reach of doubt. 
Mr. Charlesworth, by whom the present fossil was first described and figured, 
has accurately specified the diflhrences above alluded to in the shape of the 
crown of the tooth as compared with the false molars of the true Opossums ; 
they are seen in the more equilateral, or symmetrical shape of the middle 
cusp, the greater development of the posterior talon^, and the presence of 
the anterior talon at the base of the middle cusp : the grounds on which his 
detf^rmination of the fossil was founded are not stated. 

The'erowns of the spurious molax’S of the placental Fcrm^ which present the 
same geiuiral form as the fossil, are thicker from side to side in proportion to 
their breadth; the spurious molars of the Thylacinus^ and jP/taa^ 
coffalci differ in like manner from the fossil. It is in the marsupial genera 
Dtddphys and Pefi'ameles that the false molars present the same laterally 
comj^ressed shape as in the fossil. Now besides the perfect tooth, the fossil 
includes the empty sockets of two other teeth ; and the relative position of 
these sockets placps the Pcrameles out* of the pale of comparison. On the 
liypotliesis that the present fossil represents a species of JJidelphys^ the toolh 
in situ unquestionably corresponds w ith the second or middle false molar, 
right side, lower jaw. This is proved by the size and position of the au- 
terior alveolus. 

Had the tooth in sitfi been the one immediately preceding the true molars, 
the socket anterior to it should have been at least of equal size and in juxta- 
l>ositiou to the one contuinihg the tooth. The anterior socket, however, is 
little more than half the size of the one in whieh the tooth is lodged ; it is 
also separated from that socket by an interspace equal to that wdiich separates 
the first from the second false molar in the Pidelphys Virgmiana. This, is 
well shown in the inside view. In the placental Mammalia, in \vhich the first 
small false molar is similarly separated by a diastema from the second, the 
first false molar has only a single fang. In the present fossil, the empty 
socket of the first false molar proves that the tooth had two fangs, as in the 
marsui)ial Peras and Inseetivora* Tliere is nothing in the size or form of the 
socket, posterior to tlie implanted tooth of the fossil, to forbid the supposition 
tliat it contained a false molar, resembling the one in place ; Jiad it been the 
socket of a true molar, then the fossil could not have belonged to /JidefpAysy 
or to any other known marsupial genus, because no known marsupial animal, 
wJiich presents the posterior false molar of a similar form and in like juxta- 
})osition with the true molars as the tooth in the present fossil (on the sup- 
position that it immediately preceded the true molars), has tlie next false 
molar so small as it must have been in the fossil on that supposition. 

Upon the w^hole, the conclusion that the present eocene tertiary fossil is 
marsupial is the most probable one, but' the evidence is insufiicient to demon- 
strate its truth. Cuvier, however, might have failed to convince contem- 
porary naturalists that the corresponding formation in France contained the 
remains of sl Didelphysy unless he had had the good fortune |;t) demonstrate 
the marsupial bones in their natural connections with the pelvis. 

Genus Phascoloiherium* 

With regard to the fossil on wlllefa the genus Phascoloffierium is founded, 
the maxillary evidence is more complete. Two rami of lower jaws, one con- 
taining the whde dental series, liaVe been discovered in the oolitic slate at 
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Stonesfield, asodated with the An^hUherium described in a preceding Bec« 
tion of the Report. 

In the Geological Transactions, voL vL, second series, p. 58, will be found 
the description and dgures of the most complete of these fossils, and the ob- 
servations in proof of the marsupial affinities of the JPkastx^o^erium, It has 
four true molars, and three, or, at most, four false molars— -one canine and 
three incisors in each ramus of the lower jaw. In the proportionate size of 
the molars, especially the small size of the hindmost tooth, the Pkascolothe~ 
rium resembles the Mi/rmeeobius more than the Opossum or Dasyure, but it 
more resembles the in the shape of the grinding teeth. It likewise 

agrees with the ThymHne in the low position of the condyle, and in the lon- 
gitudinal extent of the inwardly inflected angle of the jaw. The close ap- 
proximation of the Phctseolotherium to marsupial genera, now confined to 
New South Wale8»and Van Diemen’s Laud, leads us to reflect upon tlie in- 
teresting correspondence between other organic remains of the British oolite 
and the existing forms now confined to the Australian continent and neigh- 
bouring seas. Here, for example, the Ceatracion swims which has given the 
key to the nature of the “ palates ” from the oolite, now known as teeth of 
congeneric gigantic forma of cartilaginous fishes. Living J'rigonm and Te- 
rebriitulee abound in the Australian fieas, and aflbrd food to the Cfstracwn, 
as their extinct analogues probably did to the Acrodi, Psaamodi, &e. of the 
oolitic period. Araucarise and cycadeous plants flourish on the Australian 
coutinent, where marsupial quadrupeds abound, and thus appear to complete 
a picture of an ancient condition of the earth’s surface, which has been su- 
perseded in our hemisphere by other strata and a higher type of mam- 
miferous organization. 


Addendum to Peport on British Fossil Mammalia^ Fart I. 

SiKCB the printing of the first part of the above Report, I have, in the courts' 
of an investigation of the mammalian fossils of Essex and Norfolk, examined 
the skeleton combining a dentition like that of the ruminants, with, appa- 
rently, a divided metacarpus and metatarsus,” and idluded to at p. 57, in re- 
ference to the stratum containing the remtuns of a mole. 

The bones placed in the position of the metacarpus and metatarsus, and 
so described m Mr. Green’s work*, do not belong to the same animal as the 
ja'im and the rest of the skeleton : one of the so-called metatarsals is the tibia 
of a quadruped about the size of a hare, the other is a shorter bone, with a 
wide medulhuy cavity, like the shaft of a femur. Tlie two metacarpals are 
the un-uuited divisions of the metatarsal, or cannon-bone, of a very young 
or foetal ruminant. A portion of the vertebra dentata, and the distal epiphy- 
sis of the right radius of the animal to which the chief port of the skeleton 
belongs, are plaoed iu the position of tlie tarsal bones ; the distal end of the 
right femur is placed above the tarsus as the distal end of the left tibia : in 
short, the parts of the skeleton in question have been artificially and arbi- 
trarily fixed in the position in which they are represented in the plate in Mr. 
Green’s work, and in the drawing originally submitted to me. 

The mrtkmKpf the skuU, jaws and teeth, ‘'rertebrte, pelvis, scapula, hume- 
rus, radius asiu ulna, femur and tibia, are parts of the same individual, which 
is a ruminant closely resembling the Roe-deer (Cfewws tapreohts), probably 
female, arrived at lull size, as the dentition proves, but immature, as the atate 
of the i^physes shows. The boa» havelost much of their animal matter, 
and are of a brown colour* 


• OcoL of Bs«ton, p. IR 
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Researches on the Jtnfluence 6f JLight on the Germination of Seeds 
, and the Growth of Plants. By Mr. Robert Hunt, Secretary to 
the Royal Gornwalt Polytechnic Society. 

Tub British Association having committed to my care this interesting ia> 
quiry, to which 1 had the satisfaction of fir^t drawing attention, I feel it is 
incumbent on me to furnkh to the present meeting some a(;connt of the 
results of my researches, as far as I have proceeded with them. 1 wisli it 
to be particularly understood, that this communication does not pretend to 
contain anything, which can fairly be looked upon as pointing to any defi< 
uite laws, or which can support any theoretical view* of the influence of 
solar light on vegetation. As it was not possible to commence my ob- 
servations, in series, until January, the short time which lias elapsed has not 
permitted of my varying the conditions under which my experiments have 
been tried. Had 1 been enabled to do so, 1 should in all probability have 
liad it in my power to explain with some approach to correctness, the causes 
which have operated in the production of some of the cffect| described, but 
on which- 1 am scarcely enabled to speculate in the present*8totc of the in- 
quiry. I simply record the facts as they stand, trusting they will prove the 
singular importance of the subject, which promises to load us to a clear 
view of many of the most mysterious functions of plants, to explain some of 
the most interesting phenomena of vegetable life, and beyond this, to deve- 
lope properties in light which have not yet been discovered. 

^Before I proceed to the principal subject of this paper, it is necessary, I 
should particularly describe the arrangements with which I have operated. 

Six boxes have been so prepared, that air was freely admitted to the plants 
within them, yrithout f>ermittfhg the passage of any light, except that which 
passed through the coloured glasses with which they wero covered. 

These glasses permitted the permeation of the rays of light in the follow- 
ing order. 

1. A lluBY Glass, coloured vndi Oxide of Gold. — This glass permits the 
permeation of the ordinary red, and the extreme red rays only. 

2. A Brown Red Glass. — The extreme red ray appears shortened ; the 
owlinary red ray, and the orange'ray pass freely, above which the spectrum 
is sharply cut off, 

3. Orange Glass.— -The spectrum is shortened by the cutting off of the 
violet, indigo, and a considerable portion of the blue rays. The green ray is 
nearly absorbed in the yellow, which is considerably elongated. The whole 
of the least refrangible portion of the spectrum permeates this glass freely. 

4. Yellow Glass, somewhat Opalescent, — This gloss shortens the spec- 
trum by cutting off the extreme red ray, hnd the whole of the most refran- 
gible rays beyond the blue ray. 

5. Cobalt Blue Glass.— The spectrum obtained under this glass is 
perfect from the extreme limits of the most refrangible rays down to the 
yellow, which is wanting. The green ray is dimiuisiied, forming merely a 
well-defined line between the blue and the yellow rays. The orange and 
red rays are partially interrupted. 

6. Deep Green Glass— -The spectrum is cut off below the orange and 
above the blue mys. Although the space on which the most luminous por- 
tion of the spectrum falls appears as large as when it is not subjected to the 
absorptive influence of the glass, thesre is a great defioieney of light, and on 
close examination with a powerful lens, a dark line is seen to occupy the 
space usually mUrked by the green ray. 

A case has also been prepared oontaining five fiat vessels filled with dif- 
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ferent oolour^ jSubk^ Much dduy has bean oecanoned in the observations 
with thes^, owhkg^to the diffioujty of securing the contents in tlie glass cells 
from leuk^e and evaporation ; the sun, the alkalies, and the acids acting on 
the cements used to secure- them. , At let^li I have procured some very flat 
dint glass bouies, which answer extremely weU; in these the fluids are about 
Ott inch thick, rmid observe the following: order in their absorptive actions ; — 

A. IIb 0 . of Garutitiie if* Superstdphaiff.^ iimwonio.— This gives 

a spectrum nearly in all respects ahnitar to that given by the ruby glaM (1 ) ; 
all the rays above a line drawn through the centre of tne.space occupied by 
the orange hemg ofl‘. 

. B. Yst-how. -4 saturated Solution af Bieftromate of Potash , — This beauti- 
ihlly transpfurent solution admits tlie permeation of the red and yellow rays, 
which arefC^tended oyer the space occupied by the oimige, ray in the unab« 
sdrbed spectrum. Thie green rays are scarcely evident. 

From the absorptive powers of the sulphurets of lime and potash in solu- 
tion, I was very desirous of using them, but they were found to be so liable 
to decomposition wlien exposed to the sun's rays as to be quite useless lor 
my purposes,, stUphuretted hydrogen being Eberated in such quantities as 
to burst the bottles with, great violence. 

C. GRBBN.^M«rMSKB of Iron amd Copper , — This medium is remarkably 
transparent: the blue, green, yellow and orange rays pass freely, all the 
others being absorbed. 

D. Blue. Cupro-rsulpkate of Ammonia , — This fluid obliterates all the rays 

below the green ray, those above it permeating it freely. * 

Ev White. — ^This is merely water rendered acid by nitric acid, for the 
purpose of securing its continued transparency. It should be note<l that 
spaces in the cases have been left open to the full influence of the light, that 
a fair comparison ipight be made between those plants growing under ordi- 
nary circumstances, atidtfac othf rs under the dissevered rays. 

It will be seen from the above that the following oombinutions of rays 
have been obtained to operate with. 

1 and A. The caloriflc rays, so called, well-insulated. 

2. -A smaller 'portion of these rays mixed with a small amount of those- 
having peculiar illuminating powers. 

3. central portion of the solar spectrum well-defined, and all the rays 

of l^t refrangibility, .thus combining the luminous and caloriflc rays, so 
call^ . ' ■ 

4. The'lummous rays mixed with a small portion of those having a calo- 
rific influence* ■ 

5. The most refrangible rays with a considerable portion of the least so ; 
thus combining the two extremes ^of cheniical action, and atfording a good 
example of the influence of the calorific blended with the chemical spectrum. 

. 6. Scene portion of those rays having much illuminating power, with those 
in whvch the ohOadcaHhfluence is the weakest under ordinary circumstances. 
£Some information given me with great kindness by Sir John Herschel 
shows thht this is not a correct expression of the case, as be has discovered 
some preparations on which these rays act with the greatest intensity.] 

K The lumkious rays in a Hderably unmixed state. 

C; The luminous rays combined with rite least actively chemical ones,*'as 
in 6 : but sn.-this'case the luminous rays, exert their whole influence.. 

The most refrangible, or chemical rays well-insulated*. 

E. White: light. . 

4 Although . I- have adopted the terms usually employed to designate the 
divisions of -the spectrum, yet it is necessary to ,behr iniaind that these terms 
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are not absolutely correct; Sir John Hersehel has shbwn that the calorific 
and the luminous spectra are co-extensive with the chemical one ; and my 
own observations have proved that every ray of the prismatic spectrum 
exerts a decided chexpical action^ the relative intensities changing with the 
material upon which it is made to act. 

These are matters of toe first importance- when the peculiar influences of 
light are to be, studied, and it will be apparent from some of the results 
which I have already obtained,- that they demand the most rigorous investi- 
gation. When we look on a spectrum which has been subjected to the 
influence of some absorptive medium, we, must not conclude, from the 
coloured rays w'hich we $ee, that we have cut ofl‘ all other influences than 
those which are supposed to belong to these particular colours. Although 
a blue glass or fluid may appear to absorb all the rays except the most re- 
frangible ones, which have usually been considered as the least calorific of 
the solar rays ; yet it is certain that some principle has permeated the glass 
or fluid which has a very decided and thermic influence, and so with regard 
to media of other colours. 

'I'he relative temperatures indicated by good tliermometers placed behind 
the glasses and fluid cells, which I have used, will place this hi a clear light; 
th<! thermometem were carefully compared with a very excellent standard 
one at the Polytechnic Hall, Falmouth. The following results present a fair 
average scries, and distinctly mark the relative degrees in which these media 


arc permeable by the heating rays : — 

It Glasses. 

Colour. Rays not absorbed. Temiiernture. 

1. Iluby. Ordinary red, and the extreme. red 87" 

2. Red. Ordinary*red, and orange, portion of extreme red. 88“ 

3. Orange. Little blue, green, yellow, orange, red, and ex- 

treme red, . . . . 10t“ 

4. Yellow. Red, orange, green, arid blue. ...... 88“ 

5. Blue. Violet, indigo, blue, little green, and some' reel. 94“ 

6. Green. Orange, yellow, green, and blue. ..... 74“ 

Fluids. 

A. Red, Ordinary and extreme red 78“ 

B. Yellow. Ordinary red, and yellow 80“ 

C. Green. Blue, green, yellow, orange 69“ 

D. Blue. Green, blue, indigo, and violet. ...... 73“ 

15. White. Greet),, blue, indigo, and violet 89" 


It will bo found that these results are in strict accordance with those 
obtained by Sir John Hersehel. An interesting account of the thermic 
spectrum, and the manner of obtaining it, will be found i« a valuable Me- 
moir, Philosophical Transactions, Part 1 for 1840, page SI. I contemplate 
a series of similar experiments on light, subjected to the analysing plates or 
fluids, considering it highly probable that the various Thermographs formed 
may indicate the condition of the'calorific rays in a clearer manner than wo 
can expect by> the thermometeri / 

There are some other points on which it is desirable to obtain conclusive 
(’xperimental evidence, particuhirly with regard to the absorption or other- 
wise of the luminous, spectrum, by the media through which it passes. 

The results obtained with toe arrangements I have described are, up to 
the present time, as follows 

Bulbous and tuberous rooted flowers f tulips and ranunculuses) were 
planted in pots^ and placed in boxes under the glasses 1, 2, 3, 4, 5, 6. 
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The first appisamnce of gerininetion took place with tJic_ tulips under the 
orange glass' (3)) which was followed in three days by those under the red 
glass (2), then by those under the cnby glass (1), and next by those under 
the influence of the yellow (4), blue (5)> and .green glasses (6). The roots 
under the' orange glass developed the cotyledons a week earlier than those 
under the yellow^ blue, and green glasses* But that the ranunculuses ob- 
served the same relative order in germinating, I shouid have auspected that 
some peculiarity in the bulbs had influenced the result although these had 
been selected with the most scmpttlous care, At first the greatest pro- 
gress Whs made by the tali{» under the yellow (4) and orange glasses (3) ; 
but the leaves under each of these were by no means healthy, particularly 
under the yellow glass (4), which had a singularly delicate appearance, being 
of a very light green,, and covered with a most delicate white bloom. 

The leaf-stalks ‘of i^e tulips shot up remarkably long, and were in both 
cases white} at length an exceedingly small flower-bud appeared on the 
plant under the orange glass (3), which perished almost as soon as it ap- 
peared, and the death of the plant immediately followed. The tulips under 
the yellow glass (4) never showed any buds, and' their vitality soon failed 
them. Ibe condition of the ranunculuses was in most respects similar to 
that of the tulips ; they exhibited the same exuberant length of stalk 
but the leaves were of a more healthful appearance. These plants, however, 
never showed any flowor-buds, and they died nearly about the same time 
with the tulips. 

It maybe proper to mention that the garden-pots in which th^sc roots 
were planted, were filled with a mixture of fine earth, sand, and well-rotted 
manure from a hot-bed, A few days after their exposure, tlmse under the 
orange and yellow glasses threw up several fungi, and continued for some 
days to do so, ‘ which was not the case With any of the others. 

Under the ruby (1) and red glasses (2). the tulips shot up a single lobe, 
which maintained a little life for tliree or four weeks, but never rose more 
than two inches above the soil. There was a marked redness upon this 
stunted formation, which I often faticied was in some respects characteristic 
of the kind of medium under wliich they were placed. The tuberous roots 
perished in the soil ; sufficient moisture and warmth had called into action 
the latent principle of germination, but being unable to maintain it against 
the destructive influence of the light, they rotted. 

BePeaffi the green glass (6) the platits-grew all of them, slowly but tole- 
rably strong. They were, however, marked by a more extraordinary length 
of stem tham those before menrionod ; some of the stems «f the ranunculuses 
bein^ above ten inches in length, having a small leaf at the end not more 
than two-thirds of an inch in diameter. These plants all show flower-buds, but 
none Of them could be made to flower, notwithstandiug the greatest care 
and attention Was b(»towed upon them; the effort of throwing up the btiUs 
appeared to exlujaist their powersi and the whole of these plants soon died. 

The naimlteupdef the blue glass (5) were very different j the roots germi- 
nated, X thinki a little less quickly than they ffid in the open ground, forming 
compact mid heaMy plants, developing their fiower^bodsWougly. Most un- 
fortUttafefy' the wind on atempestuobs night ov^ttutne^ -ritis box and scat- 
tered its eonteohs preventing of course the fmpatfon of the peifoct flowers, 
which but' for this s^cident there can be no doubt wotdd.- have ensued. 

Kam^rous experiments have been tried, wfth the' 
iiiany vatletfes of the flowering pCa, the common pamleyi and creSses } with 
all Of them the results have been similar to>tiiose/al»ei&y described. The 
sends Imrtis jg^rmitiated, in general, the most rapi^ ii^ar the rad glass (^)* 
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and next under the ruby, blue, and orange glasses (I, S, and S). Except 
under the blue glaa% these plants have all been marked by the extraordinary 
length to which the stems of the cotyledons have, grown, and the entire abe- 
etioe of tfte plmnula. No true leaves forming, the cotyledons soon perish, 
and the plant dies. Under the green glass (6) the process of germination 
has been exceedingly slow, and the plants, particularly the cresses and 
mignonette, have speedily died. 

(Jnder the blue glass (o) alone has the process gone on healthfully to the 
end, and although 1 have found a few instances of a perfect plant under the 
yellow glass (4<), it has not on any occasion yet endured to the formation of 
a flower ; excepting the plants under the yellow and blue glosses (4 aud 5), 
all have been more or less etiolated. 

The most remarkable phtenomenon remains to be noticed ; under all ordi- 
nary circumstances plants bend towards the whereas those growing 

under the red glass (2) have invariably bent from it. 

The experiments with the light analysed by the fluid inedia^ have been in 
every respect confirmatory of the results I originally obtained, which were 
published more than two years since in the Philosophical Magazine. Ger- 
mination has been in nearly all cases prevented by the absorptive powers of 
yellow and red fluids (A and B). 1 say in nearly all cases, as I have within 
the last few weeks, since the sun has shone with more than usual fervour, 
noticed a few symptoms of weak germination under the j’ellow fluid (B). 
It w'ill Im! seen by reference to my paper above referred to, that I suspected 
the difference in the results obtained by Professor Draper and myself, arose 
from some peculiar difl'erence between the condition of the rays of the sun 
in Virginia and in England. The above fact confirms me iit this opinion. 
The absorptive powers of the atmosphere I have no doubt are <!oii8tantly 
changing, not merely with regard tb its influence on the solar beam, but va- 
rying as it regards particular rays; and 1 think it will be found that the 
condition of the prismatic spectrum is not on all occasions the same. 1 be- 
lieve Sir David Brewster has proved this to be the cose ; 1 ant not, however, 
acquainted with the facts. 

Under the green medium (C) the cotyledons only have been formed, and 
these have all been etiolated. 

A very large wooden case was perforated with four small holes, two within 
a few inches of each other, on either side of the front of the box, one pair being 
about three feet from the otlier. These holes were covered with coloured 
glasses, red (2), yellow (3), blue (5), green (6); thus arranged it was turned 
over on the ground, several, potatoes having been planted close to the Imck 
of the box, at the greatest possible distance from the holes through which 
alone light was admitted. 

The red and yellow glasses were at one end, and the blue and green at 
the other. 

After some weeks, when examined, it was found that the shoots from the 
potatoes, and the weeds which hatl sprung up from the grouml, had, all of 
them, in tire most marked manner, run tow'Urds the yellow glass, through 
which the greatest quantity of the luminous rays passed. This, I think, 
proves that the luminous spectrum has two distinct influences on the plant; 
or otherwise, that its action, , is modified by some peculiar functions of the 
plant itself. 

I submit these few results, incomplete as they arc, to the attention of the 
Association without any further remai'k. I do not consider that my experi- 
ments have, as yet proceeded far enough to warrant my taking up the time 
of the Meeting with any opinion 1 may have formed. I hope the result of 



80 


1842. 


another year vUl pl&be the matter In a clearer lightr and remove many of 
the apparent contnaiictiona which at present exist. I have planned many 
new experiments, and every Member of the Association must be aware that 
these experimifbts require much time, and often to be repeated. We have 
tir deal with a subtile i^ent, and the few results which I have already ob- 
tained, convince me of the existence of some secret principle in light, which 
I hope to render evident to the senses by its operations, although it may not 
itself be sensible to the'human eye. ' 

FAhnouthi June 20> 1842, 


Report on the Fossil Fishes of the JOevonian St/stem or Old Red 
.. Sandston^f. Uy-XiOuis Agassiz*, Professor of Kat. Hist, at 

Heufchatei. 

Having been requested by the British Association for the Advaucement 
of Science to draw up a report on the Fossil Fishes of the Old Ued Sand- 
stone, I think it my duty, in- the first place, to mention the favourable cir- 
' cumstances which have allowed me to undertake this labour, and under 
what auspices 1 have been able to accomplish a part of the important task 
confided to me. 

It would be very difficult for me to give at present an idea of the limited 
extent of the knowledge possessed a few years back of the fossils of a for- 
^mation very litUc known at that time, and which, nevertheless, is found at 
the present day to extend over a considerable portion of the surface of 
Europe. , But if the rapid progress of discoveries in tliis field rendei-s 
the appreciation of their limits almost impossible, 1 must nevertheless ac- 
knowledge, above all, that it is to the persevering researches and indefatiga- 
ble zeal of English geologists that science is indebted for the knowledge of 
one of the most curious faufiais, I might even say one of the strangest, that 
has hitherto engaged the attention of palseoutologists. When 1 visited Scot- 
land for the first time, in 1834, Dr. Flemf^g and Messrs. Sedgwick and Mur- 
chison were the only persons who had signalized fossil fishes in the old red ; 
the first having described various scales from Clashbinnie, which he consi- 
dered allied to the stuigeotis ; while Messrs. Sedgwick and Murchison, as- 
sisted by Cuvier, Valenciennes, and Pentland, published the description of 
two new genera of fossil fish frpm Caithness. The total number of species 
then detti^ined amounted only to four, and only one of these had been 
figured. I have already mentioned in various parts of my ‘ Recherehes sur les 
Poissons Fossiles,’ the numerous communications which were made to me at 
that time on the subject, principally by Mr. Murchison, Mr. Lyell, and Dr. 
Traill, who enabled me to increase the number of genera to ten, and that of 
the Species to seventeen, previous to the appearance of Mr. Murchison’s great 
work bn the Slfbtian system. Such was the impetus given to the study of 
the ancient rocks by the publication of this important work, that on visiting 
Scotland ^ain in 1840, during the meeting of the Britwli Association at 
Glasj^w, F had occasion to examine, in consequence of communications 
which lirere made to me, nearly double the number of genera, and trcblo 
the number of species of fossil fishes, which hadi-aU been recently cHscovcwxl, 
and had not yet been described. In one of the meetings of the Geological 
Section, 1 was, nevertheless, able to draw the attention of geologists and 
p^»«aitologist8 to some of the most curious types I had just examined the 
characters of, forms agreeing so little with all we knew' previotisly. in re- 
gard to fossils, that it was impossible to determine at first sight even Rie 
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class to which they belong. Never shall I forget the impression which 
the sight of these creatures, provided with appendages resembling wings, 
produced upon me, when 1 had assured myself that they belonged to tho 
class of fishes. It was an entirely new type which was about to figure for 
the first time since it had ceased to exist in the series of beings, — again to 
form a link which nothing of all that had been revealed up to the time, 
with regard to extinct creations, would have led us even to suspect the exist* 
dice of; showing forcibly that observation alone can lead us to the recogni- 
tion of the laws of development of organized beings, and how much we should 
guard against all those systems of transformation of species whicJi the ima- 
gination invents 'with as much facility as reason refutes them. Tho merit 
of the discovery of these curious fossils is chiefly due to Mr. H. Miller, and 
I had only to fix their cliaracters, and their relations to the fossil fishes al- 
ready known, for all their importance to be appreciated. I believe that tlie 
minute and comparative study of the type', which I have called Pterichthys^ 
and of the not less curious genusdiscovered at Caithness by Messrs. Murchison 
and Sedgu ick, and to which I have applied the name Coceosteus^ will open to 
comparative palaeontology a field not less fruitful than was the first announce- 
ment, now nearly a quarter of a century ago, of the Ichthyosauri and Plesio- 
sauri. How many interesting relations of organization have we not a right to 
exjiect to discover in analysing the solid remains of anituaLs which have been 
regMrd('d by the most able naturalists successively as Tortoises, Fishes, (‘rus- 
tacea, and even Coleoptcra ! Mr. Miller has already made known, in a sej>arate 
publi(*.ation, a portion of the paheontological treasures contained in the old re(|^ 
sandstone of the neighbourhood of Cromarty. The difficulties, almost insur- 
mountable, which have occurred in determining fossils, varying so mucli from 
those already known as thesetwo genera, have necessarily required on my part 
numerous and repeated comparisous, and a minute study of the smallest IVag- 
inents preserved in all thl|||^ectioas of Scotland, to which I should have been 
unable to apply myself, notwithstanding the facilities attbrded me for this exa- 
ininatioij by all the persona possessing any of these fossils, had it not been lor 
tho assistance which the British Association has kindly afforded me. 

Among tlie recent contributions which have so considerably increased our 
k?iowltMlge of the fossil fishes of the Devonian system, I must place in the first 
rank what has been accomplished by Lady (xordon Camming in order to il- 
lustrate tlii.s ancient fauna. Not satisfied with collecting and distributing 
among g(M>logists with unequalled liberality the numerous specimens of these 
remaijis, which she had collected in a quan*y worked on purpose, she studied 
them with care, placed aside the most perfect specimens, and ])ainted them 
with a precision of detail and an artistic talent to which vei'y few naturalists 
have been able to attain. These drawings, indeed, and those of lujr daugh- 
ter, wdio constantly assisted her in her studies, will form one of the principal 
ornaments of my ‘ Monograph.’ On the point of presenting this selection to 
the public, it is painful to me to think that this noble lady will no more be 
able herself to receive from geologists the tribute of gratitude wfiich she so 
justly deserved. May this record, planted upon her grave, remind Iwr {esti- 
mable companion that the willingness with which she assisted her parent lias 
contributed to I’aise for her a lasting monument in the scientific world. 

Dr. Malcobnson has likewise deserved well of tlie geology of the old red 
sandstone by the memoir which has been recently inserted in the Transactions 
of the Geological Society of Loudon. Endeavouring to characterize this 
formation with the greatest possible precision, he had caused to be made 
beautiful drawings of a very large number of fragments of fish which occur 
in it ; their fragmentary state, however, did not allow of my determining 
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them with ^suiiicient accuracy previous to the printing of his memoir for the 
palaeontological portion to be published at the same time. These drawings, 
however^ will not be lost to science ; perhaps the larger portion are already 
published. Alexander Ilobinsun has also devoted himself with much success 
to the investigation of the fossil fishes of the old red : he even forwarded to me 
some very rare ones, with a book of drawings executed in a superior style, 
representing those contained in the Museum of Elgin and in several private 
collections. Tlie collections of Lord Enniskillen and of Sir P. Egerton have 
likewise furnished very beautiful specimens from the old red sandstone of 
the North of Scotland ; and these gentlemen have had the great kindness to 
cause Mr. Dinkel to draw for me all those which it a{)peared desirable to 
publish. Dr. Traill and Mr. Strickland again have increased the number of 
known species, already so considerable, from the schists of the Orkney Islands, 
which ap]>ear to be an inexhaustible deposit. 

While the North of Scotland thus furnished treasures hitherto unknown. 
Professor Jameson and Mr. Anderson were collecting in the counties of the 
South the species contained in the upper strata of this formation, which arc 
uot less curious nor less well-preserved, and of which several have been 
figured very fairly by Mr. Anderson in his interesting Memoir on the 
Geology of Fifeshire. 

Thanks to the distant excursions of Mr. Murchison, 1 not'd not confine 
my report ou the fishes of the Devonian system to the species found in the 
British Islands, ..but 1 am able to compare them with those which that inde- 
fatigable geologist has brought with him from Russia, andwliicli exhibit the 
most perfect identity with those of Scotland. On the continent, MM. Ouudins 
d’Halloy and Hoeuinghausen have likewise found some scaly-plates of fislu's 
Irom this formation. My Report would be imperfect were I not to notice 
the doubts which have long since been entertmned with regard to these 
large scaly plates of the old red sandstone, wHIenjlKave been cast at various 
times into the most difierent classes of the animal kingdom, and even of the 
vegetable kingdom, and which are at present solved in a satisfactory manner. 
They must be referred to the Crustacea, of which Dr. Buckland and myself 
were convinc^l at the meeting at Glasgow. 

At present 1 will offer some general considerations on the characters and 
the geological distribution of the species of fossil fishes which ari^ found in 
the ym'ious strata of the Devonian system, reserving the descriptive details 
for the special part of my ‘ Monogriiph.’ 

On this occasion 1 cannot refrain from mhking a general observation on 
the method to be followed in determining these fossils. There was a period, 
already renrote from us, when the most superficial approximations between 
the organic fragments buried iii the strata of the surface of our globe and 
the species at present living at its surface sufficed for the investigations of 
the time. Cuvier was the first who applied ..to these determinations the ne- 
cessary precision, establishing them on satisfactory comparison oue with the 
other and with the living species ; and the results, tlicrefore, at which he 
arrived, have undergone no modification with time. Unfortunately, tlie 
method employed by Cuvier is not yet very generally followed ; nume- 
rous works on fossils might be mentioned whose authors have never studied 
the recent aiiimals which might have some analogy with the fossils they de- 
scribe, trasting to the general results obtained by their predecessors, or else 
establishing their analogies from the comparison of simple figures. More- 
over, now that a hew and efficacious means of determining accurately the 
structure of fossil remains has come into use, it is less possible than ever to 
admit into the sanctuary of science results which have not been submitted to 
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the test of the most severe criticism. It sutBces, in fact, to look at the bril* 
liant results obtained by Mr. Owen from the structure of the teeth, to be 
convinced that in future no palarontologist will be able to avoid microscopical 
researches, if he wishes to arrive at a profound knowledge of the beings of 
which he has undertaken to reconstruct the, forms and the organization, even 
in its must minute particularities. If, however, such detailed researches are 
iudispensalde to establish general results, which sooner or later bfK;omc public 
property, it is not less important that they be expressed in the most simple 
and correct manner, to render them intelligible to the largest uumi)er. 

One of the first observations to make on tlie ichthyological fauna of the 
did red sandstone is, that it is wholly peculiar to this formation ; its numerous 
species dili'er alike from those of the Silurian system and from those of the 
carboniferous strata ; the greater portion of the genera even of the Devo- 
nian system are restricted to the duration of this geological system, and of 
this number are those containing most species, such as the genera Plerich- 
Coccosteus, Cephalaspis, Osteolepts, JMpterus, Glyptolepis^ Platygmt- 
thus, Pendrotlusy Piplacanthus, CHieiraeajithus, and (Jheirolepis. Among 
the genera which have representatives in the Silurian rocks or in the ear- 
Imnifcrous series, such as the genera Onchus, Ctmacanthus, Ctenoptychius, 
Pfyrhftftanthusy AcanOiodes, Piplopterus^ atnl Iloloptyckius, I am not ac- 
quainted with a single one of which the s))ecies are identical in these dif- 
ferent formations ; but, on the contrary, each formation in whicli they are 
represented has its peculiar ones. This result agrees admirably with those 
which I have already obtained for tlrn other strata of the series of rocks of ’ 
which the crust of our globe is composed, as well in my researches ou fos- 
sil fishes as also in those on tlie fossil Echinodermata and Mollusca. And 
if my conclusions with regard to this latter class of animals were frequently 
not in harmony with those of the greater number of conchologists, 1 have 
at least the satisfaction of finding at present M. d'Orbign}'’ arrive at the same 
results from the study of otlmr families and of otlier formations than those I 
(examined. This difference in the results which I had obtained arises, with- 
out doubt, from my having applied, in determining the fossil remains of the 
Mollusca, the same principles of criticism which have always guided me in 
the determination of the fossil Vertebrata. 

It is now a truth which I cousider as proved, that the ** ensemble" of or- 
ganized beings was renewetl not only in the interval of each of tlie great 
geological divisions which we have agreed to tenn formations, but also at the 
time of the deposition of each particular member of all the formations ; for 
example, I think that I can prove that in the oolitic formation, at least 
within the limits of the Swiss Jura, the organic contents of the lias, those of 
the oolitic group properly so called, those of the Oxfordian group, and Uiose 
of the Portlandian group, as they occur in Switzerland, are as different from 
each other as the fossils of the lias from those of the Keuper, or those of 
the Portlandian beds from those of the Neocomiaii formation. I also be- 
lieve very little in the genetic descent of living species from those of the va- 
rious tertiary layers which have been regarded as identical, but which, in 
my opinion, are specifically distinct. I cannot admit the idea of the trans- 
formation of species ft'om one formation to another. In advancing these 
general notions, I do not wish to offer them os inductions drawn from the 
sriidy of any particular class of animals (of the fishes for instance), and ap- 
plied to other elasses, but as the results of direct observation of very con- 
siderable collections of fossils of difierent formations, and belonging to dif- 
ferent classes of animals, in tlie investigation of which I have been spe- 
cially engaged for many years, in order to aswre myself whether the con- 
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elusions which I had drawn from the tribe of fishes were applicable to this 
class only, or whether the same relation existed in the other remains of the 
animal kingdom. 

Another fact results in the most evident mrniner from the simple inspec- 
tion of the specimens of these fossils which have hitherto been collected, 
viz. that the very large msgority of the species are of middle and even of 
small size. 1 dwell on this circumstance because it has afforded me an op- 
portunity of rectifying an exaggeration^ which has been pretty generally 
adopted, and which consists in representing the species of ages anterior to 
our own as being generally larger than those now existing. The idea of a 
gigantic size has become, so to say, the necessary refiectiou of a tableau of 
fossils of all the geological epochsi and nevertheless such a manner of view- 
ing the question is quite out of the pale of truth. In fact, if it seems strange 
to us to find in the diluvial strata of Europe, and even of the northern por- 
tion of this continent, fossil fragments of Pachydermata very similar to those 
now existing in the tropical regions, and differing very much from those 
which inhabit tliese countries at present, it would nevertheless be an exag- 
geration to represent those fossils as vastly superior in size to the animals 
of the same families and even of the same genera which live in our days ; 
and even as regards the species of Pachydennata of the lower tertiary rocks, 
it is necessary to admit that those of our time, taking all into consideration, 
are evidently larger than the former. 1 do not pretend on this account to 
deny the fact of the existence in certain fossil families of types much larger 
in size than those of the present day, I only intend to state that these propor- 
tions have been exaggeratcxl, and that this disposition to exaggeration has 
occasioned a neglect of the study of the remote relations of these types be- 
tween each other, and with those which have preceded and those which have 
followed them — relations which appear to me alone capable of solving this 
enigma. It is incontestable, for instance, tliat the reptiles of the oolitic rocks, 
the Ichthyosauri and the Megalosauri in particular, possessed dimensions to 
which no type of the reptiles of our time has been found to attain; but 
iu comparing them with reptiles now existing, it must not be forgotten that 
these gigantic reptiles lived at a time when the Mammifera did not yet exist, or 
at least had not yet acquired the preponderance they now have ; when the Ceta- 
cea and Pachydermata were as yet only projected iu tJie plan of Nature ; when 
the class of fishes and that of the i^ptiles reigned in sovereignty ; and when, 
consequently, it is not surprising to see the Reptilia,— -which, in separating from 
the Fishes after the carboniferous formations, are examples of a real progress 
in this series of the Vertebrata* — prepare a new progress, a movement towards 
the class of the Mammifera and that of the Birds by the introduction of the 
type of the Ichthyosauri, which announces in some measure the Cetacea; of the 
type Megaiosaurus, which might be considered in relation with the Pachy- 
dermata; and of the bird-like type of the Pterodactyli. For my part, there- 
fore, I cannot r^ard simply as ordinary reptiles those types precursory of 
analogous types which ore met with at a later period in other classes; I nm 
rather inclined to view them as types prophetic of the more recent ages ; and 
hence it is necessary to apply to their study a different measure from that 
which should be employed when the object is to fix the degree of analogy 
existing between contemporary types. I might apply tliese same considera- 
tions to othef families, and carry them even further, if I had not already ob- 
served elsewhere that among the fossil fishes the family of the Rauroids, of 
which the carboniferous series contain such remarkable fragments, might be 
viewed as announcing, by its ambiguous characters^ the introduction of the 
reptiles, at a period when this class was not yet represented on the earth. Nor 
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is it here the place to examine, under this point of view, the invertebrated ani- 
mals, the study of which has likewise hsd me to very curious considerations ; 
I will confine myself solely to the mentioning, in relation to the fishes of the 
old red sandstone, that the small size of the great majority of the species, 
compared with those of more recent periods, is a fact agreeing with what is 
observed relatively to the first development of the greater part of the classes 
of the animal kingdom* The genera of fish of the old red sandstone, the 
species of which arc of middle or small size, are the following : — Pterichiltys, 
CepJialaspisj Osteolepis^ Diptems^ Glyptohpis^ AcanihodeSy Diplacanilmsy 
CheircbcanthuSy and Cheirolepis ; and I mean by species of middle or of small 
size in the class of fish, such as do not exceed the length of one or two feet. 
The genera DiplopteniSy Coccosteusy and the four Placoidian genera of this 
formation, contained species certainly larger, but which nevertheless a])pcar 
to me not to have exceeded two or three feet in length. The genera Halo* 
ptychiuSyDendroduSy and PlatygnathuSy alone contained species of larger size ; 
but I doubt if any one of them has attained the dimensions of our Sharks 
and our Sword-fish, and much less those of the large Tunny. 

The close relation which appears to exist between the size of animals and 
their organization, is evident in nearly all the families of the animal kingdom; 
to be convinced of this^ it suffices to pass in review a small collection only of 
animals. 

Nothing is more striking in a museum arranged systematically, than the 
conformity in size of species of the same family, where the extremes of the 
differences are generally circumscribed within very narrow limits. How little 
do the Quadrumana differ in reality one from the other in size ; what uni- 
formity ill this respect in their ensemble^ among the Cheiroptera, the Insccti- 
vora, the Rodents, the Ruminants; among the birds of prey, the Granivora, 
the Chelonians, the Anourous Batrachiaris ; among Insects, taken as a whole, 
compared with other classes ; among Infusoria, &c. &c. The same rela- 
tions equally exist between the families of FisJies; and the diversity in size 
which I have just noticed, among the species of different genera of this 
formation, is iudee^ the first indication of the diversity of the types to 
which they belong. I will point out, in the first place, four genera of the 
Placoidian order, the genera CienacanthxiSy Onchusy Ctetiopfychms and Ph/^ 
cluxcanthusy which are provided with spinous rays to the dorsal fins, re- 
sembling tlie gigantic Ichthyodorulitcs of the carboniferous and jurassic for- 
mations, but differing in their less considerable size; they are distinguished 
among* themselves by the foi’ins and the ornaments of their rays. In the order 
of Ganoid fishes, the genera Acanthodes^ DiplacanthuHy CheiracavthnSy and 
ClieirolepiSy present themselves at first sight as a separate group ; for although 
covered, like the others, with enamelled scales, these are so small that they im- 
part to the skin the appearance of shagreen. The manner in which the fins 
are sustained by spinous rays, or the absence of these rays, and the position 
of the fins themselves, liave served as characters in the establishing of these 
genera. The genera Pterichthysy Coccosteusy and Cephaktspisy form a second 
group exceedingly curious : the considerable development of the head, its 
size, the large plates which cover it, and which likewise extend over the 
gi^uter portion of the trunk, and the moveable appendages in the form of a 
wing, placed on the side of the head, give to them the most remarkable ap- 
pearance. It is these peculiarities, indeed, which caused the class to which 
these genera belong for a long time to be misunderstood. The large botiy and 
granulated plates of Coccostms led to their being considered as belonging to 
Trionyx ; and it will be a sufficient excuse for this error to call to recollection 
that the greatest anatomist of our age had sanctioned this a{)proximation. 
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The form of the disc of the head df the CkphahxapiAeSf which has the appear- 
ance of a large cresoent, and their more numerous but very elevated scales^ 
resembling the transverse articulations of the body» explain how it was possi- 
ble to see in these fishes Trilobites Of a murtioular genus* Lastly, the winged 
appendages of the sides of the head of iHenehthya^ as moveable as fins, havd 
easily given rise to the variety of opinions concerning the true aifinitics of these 
ainguW creatures, and has caused them to be taken at oi)e time for gigantic 
Coleopteta, at another for Crustacea or small marine Tortoises ; so little do 
the types of the classes appear fixed in certain respects at those remote times. 
Anothm* singularity of these genera is the association to the bony plates of 
the head of a vertebral appendage, which is far from having acquired the 
same solidity, but appears, on the contrary, to have remained flbro-cartilagi- 
nous during the whole life of the animal, resembling in this respect the ske- 
leton of the Sturgeon. 

It would be difficult to find among recent fishes types presenting any direct 
analogy with the genera PtericMiySy Coceostms^ and Cephala^s ; it is only 
from, afar that they can be compared to some abnormal genera of our epoch. 
Thus the Sturgeons, (and especially Lwicaria and CaHickthys), offoi- but a 
slight analogy with the Caphala^is in their shielded hcad^ and in the boTiy 
plates of their flanks ; the bony shields ornamented with ‘scidptnrcs and re- 
gular gronulations, which protect the head of the Triglm, of the Pcrist&iioncs, 
and of the Ikactylopteri, in a slight degree call to mind what is seen in the 
genus Coccosteus, without however the analogy being perfect ; the structure 
of the throat and the remainder of the skeleton are very different; and lastly, 
I find it impossible directly to compare those moveable appendages of the 
sides of the head of PteridUhys to anything observable in fishes of the present 
period. Perhaps tixey Iiave some relation with tlie moveable sub-orbitals of 
the Acaraltopsis of the family of the Cyprinoidsl perhaps they might likewise 
be compared to the prolongations of the praeoperculum of certain Triglot, 
and in particular of the genus Cephcdaeanihun ; but I have found it impossi- 
ble as yet to determine precisely with what bone of the head these extraor- 
dinary appendages must be considered parallel. As to tjte less solid nature of 
the Vertebral column of these fishes, they have it iu common with the greater 
part' of the species of the older rocks. The analogy which they offer on the 
one hand in form with the dorsal cord of the embryo of fishes, together 
with' tile inferior position of their mouth, which M equally met with in the 
embryos, and, on the other hand, the distant resemblance of these fishes to 
certain types of reptiles, present the most curious assemblage of characters 
that oau possibly be conceived. 

A third proupof fishes belonging to this formation comprises those genera 
whose vertical fins are double on the bock and under tiie tail, and which 
apl>roach very near to the caudal. These are tiie g&aeta, DijOerus, Osteo-^ 
and Glyptokpis, which differ from one another bv the 
form of their scales and their dentition. 

And lastly, it seems to me necessary to regard as a fourth group of this 
order the genera which are characterized by large conical teeth situated 
ott the margin of the jaws, between which are alternately smaller, and in- 
deed very small ones in form of a brush ; such are the genera Hokmtychius 
and IHd^gnaAiutimA the genus recently established by Mr. Owen under 
the name of Pendrodw, smd respecting which this learned anatomist has 
'given some exceedingly interesting microscopical details. These were evi- 
dently the Piram of their day ; but it would be difficult to determine pre- 
cisely their size, for the very simple reason that ntnvhere have any portions 
of their body of any considerable sizo been discovered assembled together. 
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What we possess of them is nothing more than some detached scales, isolated 
teeth, and some broken bony plates. 

This primitive diversity of the ichthyoid types of a formation so antient as 
the old red sandstone, is, in my opinion, one of the facts the most contradictory 
to the theory of the successive tmnsformation of species, and of the descent 
of organized beings now living from a small number of primitive forms. 

In support of these general observations I add the synoptical table of all 
tlic species of thif formation which I have to the present time been able to 
determine, and of which the detailed descriptions wUl be found in my ‘ Mono- 
graph.’ 


Synoptical Table of the Fossil Fishes of the Old Red Sandstone, or Devonian System^ 


Placoidiaks. 


Onchua arcuatus, Ag, — Wales. 

... semistriatus, y/y.-— Wales. 
Ctcnacanthua oruatua, Sapey and 

Abergavenny, 

Ctenoptychiua priscus, Ag* — Scotland. 
Ptychacantlius dubius, Ag, — ^Aberga- 
venny. 

2 genera yet undetermined.*— Babrodery 
and Elgin. I 


Is/ Group* 

Acanlhodcs puaillus. Ay . — Gordon Castle. 

Diplacanthus striatus, -'/^.—Cromarty. 
... striatulus, Ag, — Lethcn 
Bar. 

longtspinus, Ag* — Lethen 
Bar and Cromarty. 

. * . crassiapinus, Ag, — * Caith- 

ness. 

Cheiracanthus Murchisonii, Ag^ — Gam- 
rie. 

... minor, Ag. — Stromneaa. 

microlepidotus, Ag- — Lc- 
then Bar. 

Cheirolcpis Cummlngiae, Ag* — Lcthon 
Bar and Cromarty. 

... Tmillii, Ag.-^Fomona* 

... Uragus, Ag. — Gamrie. 

2nd Group, 

Pterichthys Milleri, Ag, — Cromarty. 

, . . productus, Ag, — Lelhen Bar. 

... latus, Lethen Bar. 

... cornutus, Ag * — Lethen Bar. 

... testudinarius, Ag. •— Cro- 

marty. 

... oblongus, Ag* — Cromarty 

and Gamrie. 

... cancriformis, Ag, — Orkney. 

... hydrophilus, Ag* — Dura 

Den. 


Coccosteus oblongus, Lethen Bar. 

... latus, Ag. — Caithness and 
Orkney. 

cuspidatus, — Cromarty 

and Gamrie. 

Cephalaspis Lyellii, Ag* — Glammis. 

... rostratus, Ag* — Whitbach. 

... Lewisti, Ag* — Wliitbach. 

... Lloydii, Ag* — Shropshire. 


3rd Group* 

Ostcolepis macrolepidotus, Ag* — Caith- 
ness and Cromarty. 

. . . microlepidotu s, “ Ag. — Caith- 

ness. 

... major, Lethen Bar. 

... arenatus, Ag. — Gamrie. 

Dipterus macroiepidotus, Cuv. — Caith- 
ness and Wales. 

And several varieties of this species. 
Diplopterus macrocephalus, Ag * — Lethen 
Bar. 

. . , borealis, Ag. — Caithness. ' 

... afhnis, Ag* — Gamrie. 

Glyptolepis leptopterus, Ag* — Lethen 
Bar. 

... elegans, Ag* — Gamrie. 

^th Group* 

Holoptychius nobllissimus, Clash- 
bennie. 

... Flemingii, Ag. — DuraDcn. 

... glgantcus, Ag. — Scotland. 

Dendrodus biporcatus, Owen. ^ 

... sigmoideus, Owen. I Corn- 

... incurvus; Owen. I stone in 

... latus, Owen* ^Murray- 

compressus, Owen, j shire. 

... strigatus, Owen* J 

Platygnathus paucidens, Ag* Caith- 
ness. 

Jamesoni, Ag.-^Duxo. Den. 
minor, Dura Den, 


Ganoidians. 
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It results from, this table, that the Devouian system contains not less than fifty, 
five species of fossil fish belonging to twenty different genera ; a number more than 
ten times that which was nominally , known in the entire series of formations of the 
British Islands ten years ago. Who at that time would have believed that fifty-five 
species of vertebrated animals would have been discovered in one of the formations 
of the transition rocks ? 


Appendix to a Report on the Strenffth and other PH>perties of Ca^t 
Iron obtained from the Hot and Cold Blast, By WiLiiiAM Faib- 

BAiBN, Esq. 

Thb experiments, of which the present is a notice, were entered upon in 
March 1837» and subsequently the British Association did me the honour to 
print them in their seventh volume of Transactions. They were intended to 
determine an important quality in the strength of nmterials, viz. the powers 
of crystalline bodies to sustain pressure for an indefinite period of time, and 
to ascertain whether cast iron, when subjected by a given weight to long- 
continued transverse strain, would, or would not, be subject to fracture. 

It appears that former writers on the transverse strength of materials had 
come to the conclusion, that the bearing powers of cast iron were confined 
within the limits of that force which would produce a permanent set, and 
that it would be unsafe to load this material with* more than about one-third 
of the weight necessary to break it. This assumption is, however, incon-ect, 
as the experiments which follow will abundantly testify. 

It would be stiperfluous to offer in this notice any observations on a dif- 
ferent theory, 'as the recent experiments of Mr, Hodgkinson and myself fully 
prove’*’ that cast iron tak^ a permanent set with a load considerably under 
one-sixth of the breaking weight. 

From these experiments, it will be found that cast iron is more to be de- 
pended upon, and exhibits more tenacity in resisting heavy strains long con- 
tinued, than is generally admitted, and its bearing powers have deserved a 
much higher reputation tlian has at any former period been given to them : 
indeed it is evident from the experiments, that a cast-iron bar is capable of 
resisting for a series of years a force equal to |ths, and sometimes -j^ths of 
the load that would break it. 

In the application of this force, it must be observed, that the room in 
which the experiments were made, and which are now in progress, is not 
entirely free from vibration, being slightly affected by persons cn)ssiug the 
floor, particularly when two or more are walking at the same time. 

The experiments already published on the “ of Time," embrace a 

period of fifteen months, from tlie 6th of March 1837 to the 23rd of June 
1 838. Up to that time the deflections of lioth hot and cold blast iron were 
carefully" registered ; and the present is a continuation of the same experi- 
ments, exhibiting the changes that have taken place for tlie last four yeare, 
and the effects which the permanent weights have produced upon the bars. 
It is satisfactory to observe that, during the whole time of the experiments, 
the bars (whether loaded with the lighter or heavier weights) exhibited little 
or no change beyond what may be traced to the variations of temperature. 
One of the bars was, however, found broken some time since, hut whether 
from accident or theefifects of continued strain I am unable to determine with 
certainty ; I am inclined to believe that the former was the cause, as the cor- 
respondinj^ bars still retain their position, indicating chmiges so exceedingly 

on the Strength and other Properties of Cast Irdfi hi the seventh volume 
of the l^auMCtions of tbo British Association, and the sixth volomeof the Manchester 
Meaufirs. 
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minute as to be scarcely perceptible, even when examined with our best in- 
struments. 

The following tables exhibit the progressive state ot the bars from the 
23rd of June 1838, up to April 19th of the present year. 

Table I. 

Table of deflections, as exhibited with permanent weights of 336 lbs., sus- 
pended from the centre of bars of cold and hot blast Coed-Talon iron, 
cast to be one inch square, and left to determine the effect produced on 
each bar after given intervals of time. 

Distance between the supports 4 ft. 6 in. 



llesults in the preceding table and the previously published report, showing 
the progressive and increased ratio of deflections, from the 23rd of June 
1838 to April 19th of the present year. 

Weight on bar 336 lbs. 
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If we examine the results of this table* it .will be observedthat the deflcc-* 
tion in the cold blast iron has not increased but rather decreased since June 
1838* an anomaly not easily accounted for* unless from some error in writing 
down the figures 1*316, which— according to the progressive increase which 
has been going forward since the couimenccment ot the experiments— should 
Lave been 1*306. On comparing tlie rate of increase of the deflection in 
this table with Table XII. in my former Report, it will be seen that the 
tendency downwards has been regular and progressive (with the above ex- 
ception) up to the present date. In the hot blast iron it is also progressive, 
the increase of deflection in four years being *082. 

It will be observed, that the state of the atmosphere has considerable in- 
fluence upon the bars, an increase of temperature producing a correspond- 
ing increase of deflection, and vice versd. 


Table II. 

Table of deflections, as exhibited with permanent weights of 392 lbs., sus- 
pended from the centre of bars of cold and hot blast Coed-Talon iron, 
cast to be one inch square, and left to detei'minc the cflect produced on 
each bar after given intervals of time. 

Distance between supports 4 ft. 6 in. 


Experiment 1, 

Cold Blast Iron, No. 21 
Depth of Bar 1*050 

Breadth of ditto... 1*020 

Date of Observation, 

1838 to 1842. 

Temperatare at the time of 
Observation. 

Experiment 2. 

Hot Blast Iron, No. 2. 
Depth of Bar «•» 1*050 
Breadth of ditto... 1*000 

-S 

Observed de- 
fection in 
inches. 

Defection^ 
load removed. 

.s 

• 

to 

*55 

Observed de- 
fection in 
inches. 

Deflection, 
load removed. 

392 

1*815 


Feb. 7, 1839. 

54” 

392 



392 

1*822 


March 8, ... 

35 

392 

IK 


392 

1*822 


April 5, ... 

38 

392 

IK 


392 

1*824 


July 5, ... 

72 

392 

1*798 


392 

1*824 


Aug. 15, ... 

63 

392 

1*797 


392 

1*824 


Nov. 7, ... 

50 

392 

1*79(> 


392 

1*823 


Dec. 9, ... 

89 

392 

1*796 


392 

1*824 


Feb. 14, 1840. 

50 

392 

1*797 


392 

1*818 


April 27, ... 

63 

392 

1*802 


392 

1*825 


.Tune 6, ... 

61 

392 

1*798 


392 

1*826 


Aug. 3, ... 

74 

392 

1*801 


392 

1*826 


Sep. 14, ... 

55 

392 

1*802 


392 

1*829 


Nov. 22, 1841. 

50 

392 

1*804 


392 

1*828 

1 

j April 19, 1842. 

58 

392 

1*812 



Resulta ‘in the preceding table and the previous reports, showing the pro- 
gressive and increased ratio of deflections, from the 23rd of June 1838 to 
April 29tii of the present year. 
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Weight on bar S92 lbs. 


Cold Blast 
iron. 

Deflection in 
inches. 

Date of Observation. 

Temp. 

Fabr. 

Hot Blast 
Iron, 

Deflection in 
inches. 

Katio of Increase of 
Deflection. 


June 1838. 

78® 




July 5, 1839. 

72 




June 6, 1840. 

61 




Nov. 22, 1841. 

50 

1*804 


1*828 

April 19, 1842. 

58 

1*812 

. . 


•004 

Increase 

fll 


1000 : 2250 


With a load of 392 lbs. we have a slow but steady increase of the deflec- 
tions, being for four years only *004 for the cold blast and *009 for the hot 
blast, which shows a ratio of increase in the hot blast of 1000 : 2250. In other 
respects the bars continue to maintain their position with little or no variation. 


Tablk III. 


Table of deflections, as exhibited with i)ermancnt weights of 448 lbs., sus- 
pended from the centre of bars of cold and hot blast Coed-Talon iron, 
cast to'bc one inch square, and left to determine the eflcct produced on 
each bar after given intervals of time. 

Distance between supports 4 ft. 6 in. 


Experiment 2. 

Cold Ulsst Iron, No. 2 . 
D(ipth of bar ... 1*020 
Broadtli of ditto... 1*030 



448 

1*433 

448 

1*445 

448 

1*445 

44.8 

1*446 

448 

1*446 

448 

1*445 

448 

1*445 

448 

1*446 

448 

1*445 

448 

1*445 

448 

1*447 

448 

1*447 

448 

1*449 

448 

1*449 


Date of Observation, *J 

os S 

1838 to 1842. 1 1 

So 


Feb. 7, 1839. 
March. 8, ... 
April S, ... 
July 5, ... 
A.ug. 15, .. 

Nov. 7, 

Dec. 9, ... 
Feb. 14, 1840. 
April 27, ... 
.Tune 6, ... 
Aug. 3, ... 
Sept. 14, ... 
Nov. 22, 1841. 
April 19, 1842. 


Experiment 3. 

Hot Blast Iron 

, No. 2. 

.a 

^ • 

*S’'2 

is 

Observed de- 
flection in 
inches. 

Deflection, 
load removed. 
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llesults in the preceding tabic and the previous reports, shoving the progrcs* 
sive and increased ratio of deflections, from the 23rd of June 1838 to 
April 29tb, 184)2. 


Weight on bar 448 lbs. 



Date of Ob$ervation. 

Temp. 

Fahr. 

Hot Blast 
Iron. 

Deflection in 
iuclies. 

Kemarks. 

1*457 

1*446 

1*445 

1*449 

1*449 

June 23, 1838. 
July 5, 1839. 
June 6, 1840. 
Nov. 22, 1841. 
April 19, 1842. 

78® 

72 

61 

50 

58 


Another bar of cold blast 
iron broke after sustaining 
the weight of 418 lbs. for 
37 days, 

Tlie hot blast bars broke 
at once with 448 lbs. 

*008 

Decrease* 





In these experiments the same anomaly is present as in Table T., namely, a 
decrease of *008 in the deflections, which may be accounted for in the same 
way as before. These discrepancies arc the more apparent, as the deflection 
in March 1838 was 1*439, in June of the same year it increased to 1*157, 
and in the February following it returned to 1*433 ; thus corresponding in 
some degree with the temperature of the room, which varied as the respect- 
ive numbers 51®, 78° and 54®. In every other respect the bars liavc been 
tending to rupture, and sinde the deflections were taken one of them has 
broken. 

Viewing the subject in all its bearings, it appears evident from these ex- 
periments, that time is an element which in a greater or less degree aftects 
the security of materials when subjected to severe and long-continued press- 
ure. It may at first sight appear that the cohesive powers and the resist- 
ance may be so nicely balanced as to neutralise each other, and in this state 
continue ad infinitum, provided thete be no disturbing force to produce de- 
rangement of the parts, and thus destroy the equilibrium of the opposing 
forces. This cannot, however, be expected : in practice, disturbing causes 
often occur, and I think we may reasonably conclude that loug-eontinued 
strain will tend to lessen the cohesive force which unites the particles of mat- 
ter together, and will ultimately destroy that power of resistance which has 
for the last five years been so strongly exemplified in the above and previ- 
ously printed experiments. 


Report of the Committee appointed at the Meeting of the British 
Association held at Plymouth^ in 1841,^c»* registering Shocks of 
Earthquakes in Great Britain, By David Milne, Esq.y M.A,, 
F,R.S,Et 

I. The Committee have continued to promote tlie object for which they were 
appointed, by sending additional instruments to Perthshire, where shocks of 
earthquake still contmue to be felt. The following Is a list of the shocks ob- 
served at Comrie since the date of the report given in last year to the Asso- 
ciation. ^ 

In the flcflldwUig Table column 1 represents the day of the month, column 
npiaber of shocks felt during tliat day, col umn 3 re- 
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presents the hour of the three strongest shocks, and column 4 represents the 
degree of severity of each shock, reckoning at 10 a shock which occurred on 
October 23, 1839. 



It will be perceived that out of the 60 shocks above recorded, felt during 
the last eleven months, there were three occasions on which the instruments 
were moved. From this it is evident, that the instruments are not sufficiently 
sensitive to indicate the great proportion of the shocks now occurring, how- 
ever well adapted they may be for registering those of a more violent cha- 
racter which occurred in 1839 and 1840. 

II. Referring to the Report of last year (published in the last volume of 
the Transactions of the Association) for the nature and number of the in- 
struments ivhich were then at Comric or its neighbourhood, the Committee 
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'writl now mention what additional instruments have been sent there) and to 
whose chajcgnthejr have, been entrusted. 

The additional instruments for indicating earthquake shocks are seven in 
number. 

Four of these are on the principle of the watchmaker's noddy described in 
last year’s Report. 

Another instrument consists of four horizontal glass tubes, slightly turned 
up at each end, and filled with mercury. These tubes are laid down on the 
solid floor of a room, according to the different points of the compass ; and 
it is expected that, when a shock takes place, the mercury will flow out of 
one or more of these tubes. If there is a horizontal movement of tlie earth’s 
surface, say in a direction from W, to E., the mercury will flow out of the 
west end of the tube placed iu that direction, and partially out of two 
other tubes. If there is no horizontal, movement, but an inclination of the 
ground only, the mercury will flow out of the tube or tubes affected by the 
inclination, and probably in a larger measure from the ends of the tubes to- 
wards the dip. This instrument was made by Mr. Newman of Loudon, umier 
the directions of ProTessor Wheatstone and Mr. Milne. 

The two remaining instruments are intended exclusively to indicate any 
vertical movements of the ground. They consist of a horizontal bar, flxcil 
to a solid wall by means of a strong flat watch-spring, and loaded at the op- 
posite end. If the wall suddenly rises or sinks, the loaded end of this hori- 
zontal rod remains, from its vis inertia, nearly at rest, and thus can move any 
light substance (as paper or a straw) brought against it by the vertical move- 
ment of the ground, and which light substance is so adjusted as to stick 
wherever the rod leaves it. 

One of this last mentioned class of instruments, and the one formed with 
glass tubes, have been set at Cumrie, in the upper story of a house occupied 
by Mr. Macfarlane, post-master there,— -a very intelligent person, and most 
anxious to aid the Committee in their .inquiries. Ho has kept an accurate 
register of all the shocks felt at Comrie during the last three years. 

In I'cgard to the instruments formed on the principle of the watchmaker's 
noddy, one of them has been placed at Crieff (six and a half miles east of 
Comrie), und^r the charge of the Rev. Mr. M’Alester. A second has been 
placed at St. Fillans (a smalt village five and a half wiles west of Comrie) 
under the charge of the Rev. Mr. Logan. A third is placed at Invergcl- 
die, about five miles north of Comrie, under charge of the farm-overseer 
there. A fourth instniment of this kind is about to be sent to Kinlochmoi- 
dant, near Strontian in Argyleshire, where shocks arc occasionally felt. It 
is to be taken charge of there by Wra. Robertson, Esq., the proprietor of 
Kinlochmoidwt. To the same place there is to be sent one of the horizontal 
bars intended to indicate vertical movements of die ground. 

Besides the foregoing instruments, others of a meteorological character 
have been placed at Comrie, in order that the state of the atmosphere at tlie 
moment of tlio shocks, and the nature of the weatlier i^nerally during their 
occurrence, may be 'as nearly as possible ascertained These instruments 
consist of a barmneter, donble thermometer,, and a rain-gauge^ Tliey are 
under the clu^e gf Mr. Macfarlane of Comne, by whom their indications 
are regularly regutered. . 

ill. The Committee w91 next notice any effects produced on the instru- 
ments, during the course of last year, 1>y earthquake shocks. The instru- 
ments emit lately by the Committee have not yet been affected, having l)een 
but a short tune at their respective stations. Those , which have been af» 
fected, were the Instroments iB^ last ymu% 
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!• On the 26th of July 1841 (as Mn Macfarlane reports), a shock oc- 
curred, which is noticed in the register. The inverted pendulum set in the 
steeple of Comrie parish church was thrown about half an inch to the west, 
apparently indicating a horizontal movement of the ground as much towards 
the east. Another instrument, invented by Mr. Macfarlane himself, on the 
principle of the common pendulum, and kept at his own house, about 150 
yards from the church, had vibrated in a direction due east and west. On 
this occasion an upward heave of the ground, to the extent of half an inch, 
was also indicated by two instruments, one of them being a horizontal bar, 
of the nature before described. 

2. The next shock by which tfie instruments were affected, occurred on 
the 30th of July 1841. Mr. Macfarlane reports that the two inverted pen- 
dulums in his house vibrated to the extent of half an inch, and in a direction 
south and north, which is different frdffl previous indications. At Toniperran 
(about a mile and a half east of Comrie), an instrument on the principle of 
the common pendulum vibrated east and west. The instruments for showing 
any vertical movement were but slightly affected. 

Notwithstaniling the slight nature of the effects of this shock on the in- 
struments, Mr. Macfarlane reports that it was very severe, though not so 
violent as the one which occurred in October 1839. Reckoning this former 
oiit^ at 10, he says the shock of July 30, 1841, may be reckoned 8. He adds, 
that “ it was distinctly double^ the latter part, if anything, more violent than 
the first : the noise and shake awful, at least I felt them so in the house, 
and those out of doors gave the same account. It is difficult to account for 
the smallness of its effects on the instruments. Perhaps the vibrations of the 
ground, tliough violent, were short and frequent, and thereby interrupted the 
natural swing of the pendulums. I recollect some person, on the occurrence of 
one of the former severe earthquakes, describes his feelings as if on horseback, 
when the animal shook itself. Somewhat such were my impressions on the 
30th, even before I had looked at the instruments. It is said here that there 
were twelve shocks that day. I felt nine myself ; there was one about 
8 A.M., pretty smart, and none else till the great one about 2^ p.m. imme- 
diately after it there were two or three slight shocks, and about an hour 
afterwards a loud one, &c. The weather was cold and inclined to stoi*my 
about the time of the severe shock, and for a day or two before and after.” 

In a subsequent letter^ dated August 9, 1841, by which time Mr. Macfar- 
lane had visited all the places in and near Comrie affected by the shock, he 
gives some details, which it may not be out of place here to notice. ‘^A 
house at Garrickrow (about two miles west of Comrie) was so severely 
handled that three out of four chimney-tops will reejuire to be rebuilt or re- 
paired, and there is a rent in the west gable of the house. A man from 
Comrie, who happened to be working at the time on the hill beliind, de- 
scribes the shock as awful indeed ; and he says the trees around him were so 
much agitated that he thought they would have been torn out of the roots, but 
he cannot remember exactly in wdiat direction they waved, but thinks it was 
east and west. The wall of one of the houses of Ross (the neat suburb of 
our city) was rent, and the millers house (you ’ll recollect it), in spite of its 
numerous abutments, has had its rents much enlarged. This shock, I learn, 
has been felt as far east, at least, as Newburgh, about thirty-eight miles from 
Garrickrow ; as far to the west as Dalmally, the distance of which I do not 
exactly know (but probably it may be about the same); as far north as Glen- 
lion, thirty miles; and as far south as Alloa and Stirling, twenty to thirty 
miles. 

I haVo seen several of the shattered buildings; one of the oliimiiey-tops 
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ill Duncfira U sliglitly rent; one in: the stable behind very much ; two 

of the gardenere’ ciettiiges behind that again considerably ; one so much that 
it was taken down aiid rebuilding when I saw it. The directions in which 
the stones have been moved, seem to have been various. It is remarkable 
that neither the row of chimney-stacks on the hot-house wall, of the same 
construction with those of the gardcnei^s cottage (octagonal), nor those of 
the gamekeeper’s house. Which is a little up the hill, have been figured. 
The gardener told me the foundation of all the buildings thereabout (except 
the last) was upon a gravelly soil, bat how near the subjacent rock he could 
not guess. A person who happened to be oh the hill or rising ground im- 
mediately to the west of Duneira House, told me as a proof of the shock 
having come even there from the west, that after the shock passed him he 
iteeerd the rattle of the slates and of. the buildings about Duneira; but this 
you wiU at once see was not evidencCl^f the alleged fact. Another stand- 
ing on the hill above, said that hC thought he saw the disturbance of 
the woods pass eastward. This was near Cororim. Those in the wooden 
shed at the saw-mill near Duneira, saw the roof open for a moment ; and 
when they rushed firora the idied, they observed, that the water in the niill- 
hefid was for a short time dammed backwards, and raisedjabout four inclios 
above its former level at that place ; and from this, and other indications, 
they jddged that the earth there was heaved directly upwards about six inejms. 
There were traces of electricity in the. Clouds at the time, and other pecu- 
liarities in the appearance of the sky, but nothing amounting to the least 
hint, so lor as I could judge, that we w'Cre to be so roughly itandled. I re- 
collect before of noticing the appearance of the sky as lurid and particularly, 
sonibre when we had quakings l^low, but I have frequently since seen the 
same, or even stronger marks of the same kind, and yet all pass peaceably 
olF, and, on the other hand, earthquakes when the sky was clear ami open. 
Evot a course of previous wet weather, which, from its bc-ing hitherto an 
almost constant forerunner, of the violent and frequent shocks, w'arranted 
the inference that they were somehow cooueoted, does not seem to be a sine 
qua non ; so that the . remark of a sagacious old man, one well-known here 
as ‘Deacon Reid,’ will hold gOod, who long ago, in the first scries of our 
earthquakes, had been paying particular attention to the phenomena, and 
being ^ked if he had made out whether they affected the weather or the 
weath^ them, replied- that he had attended particularly to that point, and all 
that he coidd make of them was, that there was ‘aye some kind o’ weather 
when toey happened.’ I may here add, it was omitted in its proper plact;, 
that the only difference I. could observe in the Circumstances of the shattered 
chimnqjfi about Duneira, w’as that they were all on walls or gables running 
south and ooi^, while those untouched had the walls on which they stood 
. east and wesBt Dykes were thrown down in many places.” 

With reference to the part of Mr. Macfarlane's letter last quoted, it may 
be proper 46 explain, that the spot from which the Perthshire shocks of 
eamiquake nppew to emanate, is situated about a mile north of Duneira, and 
therefore: Ris not difficult to understand why walls running north and south 
should nkiefly or exclusively have been rent, whilst walls running east and 
west should have escaped. Hus, explains the fact mentioned in Mr. Mac- 
fatfahe^U letter, that the hot-house wall and range of chimneys on it escaped 
ii^ury, iThljlst the .west gable of the house at .Garrickrow (a quarter of a mile 
eaed of Duiaehu^ House) was rent. 

Aocptfots bhve been receivi^ by a Member of the Committee, of the effects 
produced shoefc in other parts of the country, which in so faras' 
inter 0 itl|^,'Will be ^ven in a treatise lie » publishing on Ikitish earthquakes. 
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3. On the 9th of September 1841, another pretty severe shock was felt 
at Comrie, at about ten minutes before midnight. Mr. Macfarlanc reports 
concerning it, The next morning the Association’s instruments indicated as 
follows : — 

“ The steeple one was inclined to south three-quarters of an inch. The 
Comrie House one inclined north half an inch, 

“ No damage, that I have heard of, has been done. The weather for the 
two preceding days was remarkably wet and close, much resembling that 
in which the shocks occurred in 1839; so much so was the sky, that the 
evening previous I was remarking to some folks here, that it looked very 
like an earthquake night. But I have more than once observed the same 
misty and lurid sky without any shock ; so that, after all, the tiling may be 
a mere coincidence.” 

The indications of the instruments, mentioned in Mr. iVIacfarlanc’s note, 
do not coincide with those produced by previous shocks, and are in them- 
selves somewhat perplexing, if thej-^ are assumeil to have been caused by one 
and the same shock. Comrie House is about half a mile due north from 
Comrie Church, and it is ditbcuU to understand how Comrie Church could 
have moved three-quarters of an inch to the north, whilst at the same time 
Comrie House was moved half an inch to the south, unless on tlm supposi- 
tion that the intermediate ground was lifted up to an extent wliich certainly 
would have been perceivable by the inhabitants. 

But it will be seen from the register, that after the severe shock near mid- 
night on the 9th of September, two other shocks occurred before the instru- 
ments were examined. It is very possible, therefore, that the indications 
registered were not the effects of only one shock. 

4. On the 8th of June 1842, two shocks were felt at Comrie between one 
and two in the morning, by which the horizontal pendulum in Mr. Macfar- 
lanc’s house (recently rentji was affected. It indicated a vertical upheave of 
the ground of fully a quarter of an inch. 

From the foregoing details, it seems probable that the opinion entertained 
by those acquainted with the locality, that the particular spot from which 
the Perthshire shocks emanate on the earth’s surface, is situated about one 
mile north-north-east of Duneira House, and about one mile and a half north- 
west of Comrie, may be correct. It is desirable therefore to have additional 
instruments placed at Duneira, and in the neighbourhood of it, with the view 
of approximating still nearer to the exact spot of discharge or emission. Two 
instruments have been lately sent to Duneira and St. Fillans, from which, if 
the shocks continue, some useful data inay.be expected. 

Further, it is evidently desirable to have instruments greatly more sensi- 
tive than any which the Committee yet possess ; and the Committee would 
be greatly obliged for any hints which may be given to them with that view. 
Some of the members of the Committee are now making experiments which 
promise well : and if the Committee be reappointed, with a renewal of the 
grant, they hope, even before the earthquaking season (autumn and winter) 
commences in Perthshire, to be prepared for a correct registration of most 
of the shocks. 

IV. The Committee wish particularly to call the attention of the Associa- 
tion to the importance of carrying on meteorological observations at Comrie. 

There seem strong grounds for the opinion entertained by many, that an 
intimate connection of some kind or other exists between earthquake shocks 
and the state of the weather, or rather those various agents which affect the 
weather. Some persons, indeed, maintain, that the shocks are notlung else 
than electrical discharges from the earth, and are preceded as well as followed 
1842. 11 
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by certfeitt itteteoTologicd eyinptwtis, trhicb are ettpidile erf aeeuratc rogiatra- 
tion. This view of tho iimtter is, for tbe sake of the theory of earthquakes, 
deserving of being tasted by meteorOtogicid obwivations : and gueh observa* 
tions have accordingly been eomraeneed at Comirie, by means of instruments, 
sent there in accordance with tho reeotnmeiidaiion oemtatned in lest year's 
Report, and understood to have been approved of and sanctioned bv the As- 
sociation. At present the barometer and thewnometer are observed at Com- 
rie only twice in the twenty-four hours. It would, however, be evidentiy 
desirable to have much more frequent observatioiM, in order that the state 
of the atmosphere immediately betbre, as w^l as immediately afber shocks, 
should be ascertained. The Committee understand that there are two places 
in Scotland, where, at the expense of the British Association, kmniy obser- 
vations of the barometer and thermometer are now made and registered. 
The importance of these observationt to meteorology is unquestionable; and 
it is manifest that great additional vtduc would l^e givcm to them were they 
carried on at Cmnrie, where they would become subservient to another 
branch of scientific researclu In this view of the matter they are strongly 
supported by the Met^rological Committee of the Association, whose con- 
vener (Sir David Brewster) may be with propriety consulted on this subject. 

The Committee have ascertained that proper peraons can be found at 
Comrie, who, under the superintendence of Mr. Mac&rlane, would observe 
the barometer and thermometer every hour in the twenty-four hours, at an 
expense of 4^ yearly ; mid the Committee express a hope that the Associa- 
tion will enable them to carry this plan into effect. 

On this sulyect the Committee will only further observe, that they would 
be glad if some other meteorological instruments could be sent to C’omrie. 
Fur an anemometer there is an excellent situation, viz. on the steeple of th<' 
parish church, it would be very desirable also to have some instruniunt 
capable of indicating the existence of any sudden changes in the electrical 
state of the earth or the atmosphere % and it is understood that the exiiciise 
of these instruments is not great. 

y. llie Committee have not yet attempted the tt^^ration of earthquake 
shoffics occurring in any other part of this country, except Scotland. Else- 
where the ^oclu are not so fn^uent, or so regular in their reeurreacc, as to 
warrant the establishment of instruments : at the same time there do appeal' 
to be some parts of the country much more subject to shocks than others. 
For exam^de, the primary districts of Cornwall and Wales have pretty often 
experienced shocks; am! if in the course of the fuUowiug year any are re- 
peated in these quarters, it may be right to send some instruments there. 

V£. The Comatittee have finally to report, that the sum of %7. itis. Imv<‘ 
been expended by them in the prosecution of their inquiries. 


itipwrt qf « CornmUne qpjpetnferf nt the Tenth Mtetinig of tM 
eiinHm frr the Constmeiion of « Vtmtant InMcntorf^ Steem-tn- 
gineitf cnrfybr* the determination ofihe Vehtit^ of tfas Piston of the 
Single-acting Engine at d^erent periods tf the Stroke. Mmhers 
qf the Committee Hd»OKiN*o>tj, j^agr., Jf.H.S'. ; 3. Envs, 

Esq. 5 the Eev. Prqfessor Mosn^sY, M.A,, F.R.S. {Reporter). 

1m tire comdusion of their last report tiie Committee stated it to be their 
purpose, during tire presesti year, to apfdy the indioator to some of those en- 
gines whose work is registered by other means, «ad to compare the result of 
mo two It is to this oompacisott tiiat their laboutw have ac* 
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cordingly been directed. Of the nuixieEOUS engines whose duty is periodi- 
cally recorded, n<me seemed to be so well adapted to their purpose as the 
Cornish engine at the East London Watei'-works. The long-continued and 
careful experiments of Mr.Wicksteed upon that engine*, have made the work 
performed by it better known probably than that of any otlier engine. Tho 
request of the Committee to be allowed to apply the indicator to it M'as at 
once and most liberally acceded to, and every facility was afforded to them 
during tlm progress of their experiments by the servants of the coni}»any* 

ItesuUs of a Trial of the Constant Indicator upon the Cornish, Engine at the 

East Lotidon Water-works. 

I'he indicator was put to work on the 28th of .Tanuary and continued its 
registration, without intermission, until the 25th of February. The numbers 
registered by tho counter of the engine and by the indicator were taken by the 
engineer evci'y morning and evening. These nmnbei's are contained in the 
two first columns of the accompanying table. 


Date. 

Number 
registered by 
Counter. 

Number 
registered by 
Indicator. 

Number of 
strokes made 
by Kngine 
between each 
two succeeding 
observations. 

Number regi- 
stered by Indi- 
cator between 
each two suc- 
ceeding oi>- 
servations. 

Mean regi- 
stration made 
by Indicator 
at each stroke 
of Engine. 

Jan. 28 

f9 

07680006 

07685564- 

000429-5 

004613-2 

5558 

4183-7 

*752 

29 

0769 1 4-30 

008945-4 

5866 

4332-2 

-738 

99 

07696378 

012546-3 

4948 

3600-9 

-728 

30 

07699548 

014863-2 

3170 

2316*9 

-730 

31 

07702161 

016768-5 

2613 

1905-3 

-729 

99 

07707828 

020946-3 

5667 

4177-8 

-737 

Feb. 1 

07712075 

024055-5 

4247 

3109-2 

-732 

99 

07717805 

028317-6 

5730 

4262-1 

*743 

2 

07722337 

031693-3 

4532 

3375*7 

•744 

3 

07738647 

043776-4 

16310 

12083*1 

•740 

4. 

07742155 

046378-6 

3508 

2602-2 

•741 

99 

07743790 

047586*3 

1634 

1207*7 

•738 

5 

07747184 

050113-5 

3394 

2527-2 

•744 

99 

Q7750988 

052917*2 

3804 

2803*7 

•737 

6 

07756340 

056982*4 

5352 

4065-2 ‘ 

•759 - 

99 

07761966 

061306*4 

5626 

4324*0 i 

•768 

7 

07766741 

064847-3 

4775 

35409 ! 

•741 

99 

07768676 

066285-3 

1935 

1438-0 

•743 

8 

07775229 

071142-6 

6553 

4857-3 

•741 


07780816 

075336-6 

5587 

4194*0 

•750 

9 

07788825 

081257-6 

8009 

5921-0 

•739 

>» 

07792228 

083786-5 

8403 

2528-9 

•743 

10 

07798391 

088419*4 

6163 

4632-9 

•751 

11 

07801012 

090405-6 

2621 

1986*2 

-757 

»> 

07806022 

094299-3 

5010 

3893-7 

-777 

12 

07809569 

096947*4 

3547 

2648-1 

•746 

>» 

07814786 

100910-5 

5217 

3963*1 

•759 

13 

07819727 

104619-4 

4941 

3708-9 

•750 


* Experimental Inquiry, &c., by Thomas Wicksteed, 1841. Weale. 

h2 
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Tablb ( Cowtitmed). 


Bate. 

Number 
registered by 
Counter* 

Number 
renstered by 
Indicator* 

Number of 
strokes made 
by Engine 
between each 
two succeeding 
observations* 

Number regi- 
stered by Indi- 
cator between 
each two suc- 
ceeding ob- 
servations. 

Mean regi- 
stration made 
by Indicator 
at each stroke 
of Engine. 

Feb. 14 ' 

07824891 

108461*2 

5164 

3841*8 



07830561 

112652*0 

5670 

4190*8 


15 

07833566 

114880*9 

. 3005 

2228*9 


16 

07842556 

121598*8 

8990 

■ 6717*9 

•747 

17 

07847210 

125936*2 

4654 

3437*4 

•738 

>9 

07851371 

128106*2 

4161 j 

3070*0 

•737 

18 

07859783 

1343a5*l i 

8412 i 

6278*9 

•746 


07864386 1 

137818*9* 

4603 

3433*8 

•746 

19 

07868100 

140562*2 

3714 

2743*3 

•738 

20 

07876295 I 

146683*2 

8195 

6121*0 

•746 

21 

07880045 

149499*9 

3750 

2816*7 

*751 

22 

07887975 

155454*2 

7930 

5954*3 

*750 

23 

07896246 

161781*7 . 

8271 

6277*5 

*758 

24 

079044-33 

167890*7 

8187 

6159*0 

•752 

25 

07912703 

174144*9 

8270 

6254*2 

•7.56 


The difference of each two consecutive numbers taken from the counter 
shows the number of strokes made by the engine between the correspond- 
ing observations, and the difference of each two consecutive numbers taken 
from the indicator shows the number registered by the indicator whilst this 
number of strokes is made by the engine. These differences arc given in 
the third and fourth columns of the table. 

The number registered b^ the indicator whilst any number of strokes is 
made by the engine, being divided by that number of strokes, gives the mean 
registration of tne indicator per stroke of the engine, between the periods of 
observation. The quotients obtained from this division, in respect to all the 
observations, are shown in the last column of the table. 

Between the 28th of January and the 18th of February the engine made 
179777 strokes, and the indicator registered the number 133955*6, being a 
mean registration of •74‘51 per stroke of the engine. 

Between the 28th of January and the 25th of February (being the whole 
time of the working of the indicator) the engine made 232617 strokes, and 
the indicator registered the number 173176*7, being a mean registration of 
•7444 per stroke of the engine. 

Now the general formula for determining the work of the engine from the 
number registered by the indicator, as demonstrated in the report made by 

* On the 18^ the cord got^out of the pulley of the iitdi<ntor, and it is not known how 
much was lost m the registration before. the accident was discovered and the cord replaced ; 
supposing, however, that throughout the 4603 strokes made by the engine between the two 
observations on the 18th, the registration had continued the same, *746 per stroke, as between 
thetwo^^cedingobservatioas, the number registered would have been 3433*8, which addwl 
to the previous registration, gives 137818*9 for the number whi^ would have been shown by 
the indicator; the number actually shown was 137280*2 s so that on this supposition the 
nuinber lost by the indintor, whilst the cord was out of the pulley, was 538*7. This num- 
ber is added as a correctioa to all the registratious of the indicator after the 18lh. The num- 
bers hi the last column can only be affected by any error in it oh the IStli and 19th : any such 
error must be inconsiderable. 
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the Committee to the British Association of Science at their last meeting, 
when reduced* by the substitution in it of the particular values assigned to 
the constants in these experiments, is as follows : — 

U = 161*44.Y4.N - *09051 L, 

where N represents the number registered by the indicator during the period 
for which the work of the engine is to be determined, L the space in feet de- 
scribed by the piston of the engine during that time, and U the number of 
luiits of work (in lbs. one foot lugh) done by the steanr upon eacli square 
inch of the piston of the engine during that time. The second term of tho 
formula is exceedingly small as comparetl with the first, and is a correction 
for the influence of the friction of the indicator on tlie number registered by it. 

Tire Aican number registered by the indicator per stroke of tho engine 
between the 28th of January and the 18th of February being *7451 ; the 
mean work done by the steam (iu lbs. one foot high) on eacli scpiarc inch of 
the piston per stroke during that time (according to the indicator) was, by 
the above formula, 

161*4474 X *7451 - 10 X *09051 = 1 19*3883. 


Also tlie mean stroke of the engine, during that time, was (by the measure- 
ment (»f the «!Uginccr) 9 ft. IO 5 in., or 9*875 ft., so that tlie mean vffvvlirc press-' 
■are of tlie steam upon each s(]uare inch of the piston was, by the indicator, 


n 9*3883 
'9*875 


12*09 lbs.t 


The whole number of units of work done upon each sipiare inch of the pis- 
ton, between the 28th of January and the 15th of February, was, by the iu- 

21,464,067*1727. 


This number multiplied by the number of squaij|||, inches in the piston, which 
is 5019*5, gives the whole number of units or eflective work done by the 
steam upon the piston of the engine during the time of the experiments, or 
the whole number of lbs. of water which would have been raised one foot 
high by the engine during that time, had it not been for friction and other 
prejudicial resistances. This number is 

107,738,885,310*4. 

During this time 1226^ cwt. of coals were consumed by the engine; whence 


* The general formula as proved in the report is, 

U == 1-67052 N - -3017 (l - L, 

where m represents the ratio of the space described iiy the iiiston of the engine to that de- 
scribed in the same time by the circumference of the imlley of the indicator ; \ the additional 
deflexion of the springs, in inches, for each additional lb. iu the strain upon them ; p the 
number of times the engine expands. 

Now (by tho measurement of Price the engineer) the cord passing over the pulley of tJio 
indicator described 37J inches, whilst the piston of the engine made a stroke of 10 feet, so 


that m a* =a 3*2215 ; also (by the experiment of Mr. Tlmme, Mr. Holtzapffers drauglits- 

3 1 

man) the springs deflected exactly 3 inches under a strain of 00 lbs., so that ^ ^ 

whence it follows that 1*67052 (x) 161*4474'; also the steam was cut off at 3 ft. 6 in. 

.*. p ~ - -7 .*. 1 i- = *3 .*. *3017 ( 1 - — •=» *09051. 

F P \ P/ 

t This is the mean pressure of the steam above the vacuum resistance. 
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it follows, that by the iodicatoi* the duty done by the steam upon the piston 
for each ewt. of coak consumed, was 

87,852,427*049*. 


Cknaparison of tlte Besulta given bg the IndieaiiOT with the Ea^perimetUs of 

Mr. Wichsteed. 


The effective work done by the steam per square inch of the piston per 
stroke of the engine, as determined by the experiments of Mr. Wiekstecd 
(Experimental Inquiry, p.22), was 

129-4 - 7*30t = 122*1. 


In Mr. Wicksteed’s experiments the engine was assumed to make a mean 
stroke of 10 feet. At tiie time of the experiments witlt the indicator, the 
mean stroke of the piston was 9 ft. 10^ in. (by the measurement of tlie en- 
gineer). The mean stroke being thus 1| in. short of its funner length, the 


work done per stroke is to be diminished by the part, or the ^th jmrt. 


JL 

80' 


This deduction being made, we obtain 

Work per stroke per square inch by experiment 120*574 ; 


Moan pressure by experiment 


120*574 

9-875 


= 12 - 21 . 


The duty done per cwt. of coals, consumed between the 28tli of .lanuury 
and 15th of February, estimated by the water raised, was, by Mr. Wickstccd’s 
calculation, 81*627,471. 


On the whole, therefore, we have 

lbs. one foot high per square inch per stroke by oxporiinent 120-574 1 
lbs. one foot higlt per squaim inch per stroke by indicator 119*388 / 

Mean effective pressure of sffam per sq.ip.of piston by experiment 12*21 lbs. 1 
Mean effective pressure of steam per sq. m. of piston by indicator 12*09 lbs. j 
Duty done at pumps with 1 cwt. of coals, as shown by water nused 81,627,471 . 
Puty done by steam on piston with 1 cwt. of coals, ivs shown by in- 
dicator 87,852,427. 


Varuitiona in the Eegisfration. 

The greatest variations from the mean registration per stroke, as shown by 
the table, occur on the 6th and the 11th of February. The latter differs from 
the mean by *032, which is equivalent by the formula to 4*26 unite of work. 
These variations are due,— Ist, to a variation in the length of the stroke. 


2A 


amounting to 2i in. at least, and giving a variation of the ^^th part, or tlfe 

•~tb in the work per stroke, which variation is equivalent to or 2*543 

units of work per square inch of the piston. 


• Tfcfl eo«ls uwd were smaU costa of the worst quality, Mr. Wickstcad Itsvtng, it ta well 
known, sdoirtcd the excellent expedient of contracting with the coal-merchant, on the part 
of the company, to pay not acconlin^ to the quantity or quality of the cqata supplied, but 
aseordteg to the pounds of water which the engine ta made to ratao by them one foot higli ; 
i. e. to pay tee eoal-toercbant so much per unit wortc done by the costa. Had tee best 
'Welch coma (such as are used in Cornwall) been used tm this occasion, the duty would have 
been 110 millions per cwt. 

t The work expended per stroke on the vacuum resistance is here deducted to get the 
effeetwe woric, wldch is avideatly that shown by the indicator. 
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Sndly. To the continual variation of the level of the -water in the wellt 
which variation amounts,, aooording to the statement of the engineer, to 16 
inches, and often continues for days together. The variation in the registra- 
tion which results from this cause amounts tO 1*0274 X 1;^ =3 1*2842 umt of 
work per square inch of the piston. 

The possible variation in the registration due to these two causes amounts, 
therefore, 

Units per square inch. 

By variation in length ofatroke, to 2*5^ 

By variation in water-load, to .... 1*284 

Total, ..... 8*827 

That further -variation in the work of the engine which is due to a different 
state of the packing of the piston and a different supply of oil, it is of course 
impossible to estimate ; but it is not too much to assign to it a possible varia- 
tion of i^ths of a unit of work per square inch of the piston per stroke. This 
small variation, added to that shown to be due to the Iciigtli of tiie stroke and 
tiic water-load, accounts for the entire amount of the greatest variation in the 
daily registration of the indicator, as shown by the table. 

If the friction of the indicator be neglected altogether, the work shown by 
it per stroke will be 120*2944, whilst the work by experiment is 120.574. 
'Fhe difference is on this supposition, therefore, only *27, or about one quarter 
of a unit of work out of 120^ units. 

In respect to these results it is sufficient to say, that no others ever obtained 
by any of the instruments applied for a similar purpose have approached to 
them in the accuracy of their registration of the work, although that regis- 
tration, which was by those instruments limited to a single stroke, has been 
by this extended continuously over 179,000 strokes; and that Mr.Wicksteed 
has expressed an opinion that the results given by tlie indicator are probably 
nearer to the true work of the ermine than his own experimental results. 

These experiments having sumqleutly established the general accuracy of 
the instrument aud its working qualities, as applied to single acting stationary 
engines, the Committee became desirous of trying it on the marine engine, and 
the directors of the Great Western steam-ship having kindly given their con- 
sent, it was fixed upon the engines of that vessel when about to proceed on 
lier first voyage in the present year. 

Unfortunately no trial could be obtainerl of the particular expedients adopt- 
ed for this new application of the instrument until the vessel was actually 
upon her voyage, and the Committee regret to state that this costly experi- 
ment was rendered useless for their purpose by circumstances which would 
have been obviated had such a trial been possible, and which would have 
been wholly unimportant and soon remedied on shore. Of these the princi- 
pal was the accidental unscrewing of one of the pistons from the extremity 
of the piston rod. 

The knowledge which would be supplied by a series of registrations of such 
accuracy as those given by the indicator, as well in regal’d to the duty of 
marine engines as in respect to the general conditions of the resistance op- 
posed under different velocities to the motion of a vessel of tlic dimensions of 
a steam-ship, is of vast importance practically and scientifically ; it is there- 
fore desirable to repeat this experiment under more favourable circumstances. 

The attention of the Gomraittee was directed by the Association, in the 
second place, to an application of the admirable chronometrical instrument 
suggested by M. Ponoclet, and contrived and applied by M. Morin, to an ad- 
measurement of the velocity of tlie piston of the steam-engine at different pe- 
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riods of the str^e. This velocity is dependent in engines vrorking expan- 
sively upon the pmrtibular law, according to which the pressure of the steam 
varies as its volume expands ; any such law being assumed, the velocity may 
be expressed by a mathematical formula in terms of tlmt law and of other 
given elements of the question. The determination of it by experiment thus 
supplies a means (and apparently the best) of verifying the different formulae 
which have been proposed to represent the true law of the expansion of steam. 

M. Morin has himself kindly undertaken to superintend the construction of 
one of his instruments for the use of the Committee. It is in the hands of M. 
Breguet, and they hope to receive it early in November. 

Nothing has hitherto approached to the admirable accuracy of the admea- 
surements stated to have been given by this instrument. It discriminates be- 
tween spaces described in successive intervals of time, whose duration does 
not exceed the 10,000th part of a second, and measures them. 


Report of a Committee on the Rorm of Ships. Ry John Scott 

RussfiLC, M.A. 

It contained upwards of 20,000 observations, the result of careful experi- 
ments on the resistance to models of ships of more than a hundred different 
forms and sizes, and extending from small models of 80 inches long, to ves- 
sels of 25 feet, 60 feet, and 200 feet long, and above 1000 tons burden. 
These experiments were under the general superintendence of a Committee 
of the Association, consisting originally of Sir John Robison, Mr. Scott 
RUssell, and Mr. Smith. Unfortunately, the ill-health of Mr. Smith’s family 
had altogether deprived the Committee of his advice and assistance, but tlie 
observations were personally conducted by Mr. Scott Russell, who had to 
acknowledge the pleasure he had derived from conferring with his friend 
Sir John Robison, with whom he had frequent occasion to consult during 
the progress of the observations. The snUiller experiments had been made in 
a reservoir in the ground attached to his (Mr. Russell's) residence, and the 
larger ones in the open sea. It was probable that these results, maturely di- 
gested, and illustrated by accurate drafts of the forms of the ships subjected 
to experiment, would be published in such completeness as might be practi- 
cally serviceable to the naval constructor and mercantile ship-builder ; and 
he would therefore confine the present Report to a general account of the 
objects contemplated in the experiments, and the method by which these 
designs had been carried out. Several series of experiments have already 
been made, both by scientific bodies and by public-spirited men, for the ad- 
vancement of naval architecture. These had cost large sums of money, and 
consumed much valuable time and talent. To njost of them it had been ob- 
jected — unhappily not without reason — first, that they had not been con- 
ducted with an adequate knowledge of the wants of the constructor ; se- 
condly, that the forms of bodies submitted to experiment were by no means 
such as are used by the ship-builder; thirdly, that the scale on which these 
bodies were constructed was too smalt to claim for the results, as applied on a 
laige scale, any considerable degree of confidence ; fourthly, that it had not 
been established by what law the results of experiments on one scale of mag- 
nitude are to be transferred to a different scale, either greater or less and, 
fifthly, that apparatus formerly used was liable to errors which it was 
difilcsult to eliminate from the results. To obviate such objections was one 
great object in the^ experiments. Mr. Russell had contrived a new appa- 
ratus, which was so simple and convenient, Uiat a uniform propelling force 
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was obtained, by which vessels of any magnitude might be drawn by a uni< 
form mechanical force along any given distance. The forms of the models 
employed were not confined to mathematical and arbitrary' solids, but were 
those of such classes of ships as are either actually employed in navigation, 
or have been proposed for that purpose. Among these were some of the 
highest reputation. It was found that there were other circumstances be- 
sides the form of the vessel which affected the fesidt ; and that the form and 
dimensions of the channel were as important as those of the vessel in deter- 
mining it Experiments had been instituted on the largest as well as the 
smallest scale, to show the law of relation between different scales. These 
various modes of experiment were illustrated by reference to drawings and 
tsibles which were prepared for publication. As an illustration of the value 
of giving a proper fobm to ships, altogether independently of proportion or 
dimension, the following remarkable experiments were adduced : — Four ves- 
sels, of about twenty-five feet length, having all the same dimensions of breadth 
and depth, of the same capacity and weight, and of the same draft of water, 
were towed together at the same time, under the same circumstances and at 
the same velocity. Some writers on naval architecture have asserted that, 
in such circumstances, vessels would have precisely the same resistance. 
The forms of these fo\ir vessels were not, to an inexperienced eye, very dis- 
similar : they were all good sea boats, and each of them found its admirers 
to give its shape a preference over the others. These vessels, alike in all 
their principal dimensions, aud weight, and area of midship'section, and draft 
of water, difi'ered so much in resistance, that the one had nearly double re- 
sistance to another : thus, at 7^ miles an hour, the resistances were as fol- 
lows ; — 

No. I. form 56*6 lbs. resistance. 

No. II 138*5 .... 

No. Ill 102*7 .... 

No. IV. 90*2 

All of these were good sea boats, and it was one of the most valuable of 

these results, that No. I., the form of least resistance, was found also the best 
sea boat, the easiest, and the driest. The whole of the observations, com- 
prising more than 20,000, were in the course of preparation for publication, so 
that the whole body of the observations would be at the disposal of the Mem- 
bers of the Association. It had been the aim of the Committee to reduce the 
whole into the form most immediately conducive to the purposes of the naval 
constructor and mercantile skip-builder, and the drawings had been made on 
the scale and with the accuracy of the drafts of ships of the largest class. 

Mr. Itussell also explained a model showing the waves in a channel arising 
from the natural channel wave and the wave resulting from the form of the 
boat. 


Report of a Committee ajipointed to consider of the rules by which 
the Nomenclature of Zoology may he established on a uniform and 
permanent basis f 

[_Minvie of Council, Feb. 11, 1842. 

“ llesolved,— That (with a view of securing early attention to the following 
important subject) a Committee consisting of Mr. C. Darwin, Prof. Hen- 
slow, Rev. L. Jenyns, Mr. W. Ogilby, Mr. J. Phillips, Dr. Richardson, Mr. 
H. E; Strickland (reporter), Mr. J. O. Westwood, be appointed, to con- 
sider of the rules by which the Nomenclature of Zoology may be established 
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on a nniform and permanent ba$ia ; Uie report to be presented to the Zoolo- 
gical Section, and submitted to its Committee, at the Manchester Meeting. 

JSiniute of the Committee of the Seition of Zooiogt/ and JBotamy, Jwne 29 , 

1842. 

“ £cscdved,r<— That the Committee of the Section of Zoology and Botany 
have too little time dmrin^the Meeting of tJie Association to discuss a 
Keport on Nomenclature, and therefore remit to the special Committee 
appointed to draw up the Report, to present it on their own responsibility.” 

The Committee appointed by the Council of the British Association to 
eany out the above object, beg leave to report, that at the meetings which 
they held in London the following gentlemen were added to the Committee 
and assisterl in its labours: — Messrs. W. J. Broderip, Prof. Owen, W. hj. 
Shuekard, G. R. Waterhouse, and W. Yarrell. An outline of the proposed 
code of rules having been drawn up and printed, copies of it were sent to 
many eminent zoologists at home and abroad, who were requested to favour 
the Committee with their observations and comments. Many valuable sug- 
gestions were obtained from this source, by the aid of which the Committee 
Were enabled to introduce several imixirtant modifications into the original 
jdan. A few copies of the plan as amended were then printed for the use of 
the Committee, and the total cost of printing these two editions amounts to 
£4 10s. 

As the probable success of this measure must greatly depend on its ob- 
taining a rapid and extensive circulation among foreign as well as British 
zoologists^ the Committee beg to recommend that a small sum (say £5 i0«.) 
be appropriated for printing and distributing extra copies of this report in 
tlie form which it may fitudly assume in our Transactions. 

The plan as amended has been furtlier considered by the Committee du- 
ring the present meeting at Manchester, and tlie Committee having thus 
given their best endeavours to maturing the plan, beg now to submit it to 
the approval of the British Association under the title of a 

SERIES or PROPOSITIONS FOR RENDERING THE NOMENCLATURE 
or ZOOLOGY UNIFORM AND PERMANENT. 

PREFACE). 

All persons who are conversant with the present state of Zoology must be 
aware of the great detriment which the science sustains from the vagueness 
and uncertainty of its nomenclature. We do not here refer to those diver- 
sities of language which arise fVom the various methods of classification 
adopted by different authors, and which are unavoidable in the present state 
of oar knowledge. So long as naturalists differ in the views which they are 
disposed! to take of the natural affinities of apimals there w'ill always be di- 
versities of classification, and the only way to amve at the true system of 
nature is to allow perfect liberty to systenmtiste in this respect. But the evil 
eompkdimd of is of a different character. It consists in this, tliat when 
naturalists ate agreed as to the characters and limits of an individual group 
or species, th^ still disagree in the appellations by which they distinguish it. 
A genus is often designated by three or four, and a species by twice that 
number of precisely equivalent synonyms ; and in the absence of any rule ou 
ttie snl^eott the naturalist iswjioUy at a loss what nomenclature to adopt. 
The consicqaence is^ that the so-called commonwealth of science is becoming 
daffy ffividedi into independent states, kept asunder by diversities of language 
as well as by geograjdiieal limits. If an English zoologist, for example, visits 
^ tlra ittusennu and converses with the professors of Trance, he finds ^at their 
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mentifie language h almost as foreign to him as their vernacular. Almost 
every specimen which *he examines is labeled by a title which is unknown 
to him, and he feels that nothing short of a continued residence in that 
country can make him conversant with her science. If ho proceeds thence 
to Germany or Russia, he is again at a loss: bewildered everywhere amidst 
the confusion of nomenclature, he returns in despair to his own country and 
to the museums and books to which he is accustomed. 

If these diversities of scientific language were as deeply rooted as the ver- 
nacular tongue of each country, it would of course be hopeless to think of 
remedying tliem ; but happily this is not the case. The language of science is 
in the nioiitlis of comparatively few, and these few, though scattered over di- 
stant lands, are in habits of frequetit and friendly intercourse wuth each other. 
All that is wanted then is, that some plain and simple regulations, founded 
on justice and sound reason, should be drawn up by a competent l>ody of 
persons, and then be extensively distributed throughout the zoological world. 

The undivided attention of chemists, of astronomers, of anatomists, of 
mineralogists, has been of late years devoted to fixing their respective lan- 
guages on a sound basis. Wliy, then, do zoologists hesitate in performing 
the same duty ? at a time, too, when all acknowledge the evils of the present 
anarchical state of their science. 

It is needless to inquire far into the causes of the present confusion of 
zoological nomenclature. It is in great measure the result of the same brancli 
of sciences having been followed in distant countries by persons who were 
either unavoidably ignorant of each other*s labours, or who neglected to in- 
form themselves sufficiently of the state of the science in other regions. And 
when wo remark the great obstacles which now exist to the circulation of 
books beyond the conventional limits of the states in which they liappcn to 
be published, it must be admitted that this ignorance of tlie writings of others, 
however \uifortunatc, is yet in great measure pardonable. But there is another 
source for this evil, wdiich is far less excusable, — the practice of gratifying 
individual vanity by attempting on the most frivolous pretexts to cancel the 
terms established by original discoverers, and to substitute a new and un- 
authorized nomeaclature in their place. One author lays down as a rule, 
that no specific names should be derived from geographical sources, and un- 
hesitatingly proceeds to insert words of his own in all such cases ; another 
declares war against names of exotic origin, foreign to the Greek and Latin ; 
a third excommunicates all words which exceed a certain number of sylla- 
bles; a fourth cancels all names which arc couiplinientary of individuals, and 
so on, till universality and permanence, the two great essentials of scientific 
language, are utterly destroyed. 

It is surely, then, an object well worthy the attention of the Zoological 
Section of the British Association for the Advancement of Science, to devise 
some means which may lesson the extent of this evil, if not wholly put an 
end to it. The best method of making the attempt seems to be, to entrust 
to a carefully selected committee the preparation of a series of vuIcjs, the 
adoption of which must be left to the sound sense of naturalists in generaL 
By emanating from the British Association, it is hoped that the jnoposed 
rules will be invested with an authority which no individual zoologist, how'- 
ever eminent, could confer on them. The world of science is no longer a 
monarchy, obedient to the ordinances, however just, of an Aristotle or a Liii- 
iimus* She has now assumed the form of a republic, and although this revo- 
lution may have increased tlie vigour and zeal of her followers, yet it has de- 
stroyed much of her former order and regularity of govenament. The latter 
can only be restored by framing such laws as shall be based in reason and 
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sanetioned by the apprdv^ of men scitoice ; and it is to the preparation of 
these laws that the Zoological Section .of the Association have been invited 
to give their aid. 

In venturing to propose these rules for the guidance of all classes of zoolo- 
gists m aU Connies, we disclaim any intention of dictating to men of science 
the course which they may see lit to pursue. It must of course be always at 
the option of authors to adhere to or depart from these principles, but wc 
offer them to the candid consideration of zoologists, in the hope tliat they 
may lead to sufficient uniformity of method in future to rescue the science 
from becoming a mere chaos of words. 

We now proceed to develope the details of our plan ; and in order to make 
the reasons by which we are guided apparent to naturalists at large, it will bo 
requisite to append to each proposition a short explanation of the circum- 
stances which call for it. 

Among the numerous rules for nomenclature which have been proposed by 
naturalists) there are many which, though excellent in themselves, it is tiot 
now desirable to enforce*. The cases in which those rules have been over- 
looked or departed from, arc so numerous and of such long standing, that to 
carry these regulations into edect would undermine the edifice of zoological 
nomenclature. But while we do not adopt these propositions as authoritative 
laws, they may still be consulted with advantage in making such additions to 
the language of zoology as are required by the progi'css of the science. By 
adhering to sound principles of philology, we may avoid errors in future, 
oven w;hen it is too late to remedy the past, and the language of science will 
thus eventually assume an aspect of more classic purity than it now prcscjits. 

Our subject hence divides itself into two parts ; the dvst consisting of links 
for. the rectification of the present zoological iiuinenclature, and the second of 
Ikcommmdalwm for the improvement of zoological nomenclature in future. 

1»ART I. 

R0I,ES FOB RECTIFYING THE FBESENT NOMENCEATORE. 

^Idmitation of ilte Plan to Systetnatic Nomenclature.~\ 

In proposing a measure for the establishment of a permanent and universal 
zoological nomenclature, it must bo premised that we refer solely to the Latin 
or systematic language of-zoolog)% We have nothing to do with vernacular 
appellations. One great cause of the neglect and corruption wliich prevails 
in the scientific nomenclature of zoology, has been tlie frequent and often 
exclusive use of vernacular names in lieu of the I.atiu binomial designations, 
which form the only legitimate langiiage of systematic zoology. Ixst us then 
endeavour to render perfect the Latin or Linnman method of nomenclature, 
which, being far removed from the scope of national vanities and modern 
antipathies, holds out the only hope of introducing into zoology that grand 
desideratum, an universal language. 

{^Imw of Priority the only effectwd and just one.'\ 

It being admUted on all hands that words are only the conventional signs 
of ideas, it is evident that language can only attoiti its end effectually by 
Ixnng permanently established and generally recognized. This consideration 
ought, it would to have checked those who are continually attempting 
to subvert the established language of zoology by substituting terma of their 
own coinage. But, forgetting the true nature of language, they persist in 

• See esijedally the admirable code proposed in the ‘ PbUosophia Botanica* of Linnmus. If 
zoologists had ptid more attention to the principles of that code, the present attempt at 
refonn would p^haps have been unnecessary. 
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confounding the name of a species or group with its definUim ; and because 
the former often falls short of the fullness of expression found in the latter^ 
they cancel it without hesitation, and introduce some new term which ap- 
pears to them more characteristic, but whicii is utterly unknown to the science, 
and is therefore devoid of all authority*. If these persons were to object to 
such names of men as Long-, Little, Armstrong, GoligMg, &c,, in cases where 
they fail to apply to the individuals who bear them, or should complain of 
the names Gough, Lawrence, or Harvey, that they were devoid of meaning, 
and should hence propose to change them for more characteristic appella- 
tions, they would not act more unphilosophically or inconsiderately than they 
do in the case before us ; for, in truth, it matters not in the least by what 
conventional sound we agree to designate an individual object, provided the 
sign to bo employed be stamped with such an authority as will suffice to 
make it pass current. Now in zoology no one person can subsequently claim 
an authority equal to that possessed by the person who is the first to define a 
new genus or describe a new species ; and hence it is that the name origin- 
ally given, even though it may be inferior in point of elegance or express- 
iveness to those subsequently proposed, ought as a gener^ principle to bo 
permanently retained. To this consideration we ought to add the injustice 
of ei’asing the name originally selected by the person to whose labours we 
owe our first knowledge of the object; and we should reflect how much the 
permission of such a practice opens a door to obscure pretenders for dragging 
themselves into notice at the expense of original observers. Neither can an 
author bo permitted to alter a name which he himself has once published, 
except in accordance with fixed and equitable laws. It is well observed by 
Decaudollc, “ L’auteur mdme qui a le ])remier ^tabli un nom u’u pas plus 
qu’uu autre le droit de le changer pour simple cause d’improprietfi. La pri- 
ority en effet est un tenne fixe, positif, qui n’admet rien, ni d’arbitrairc, ni 
dc partial.” 

For these reasons, wc havii no hesitation in adopting as our fundamental 
maxim, the “ law of priority,” viz. 

§ 1. The name originally given by the founder of a group or the 
describer of a species shoidd be permanently retained, to the exclu- 
sion of all subsequent synonyms (with the exceptions about to be 
noticed). 

Having laid down this principle, we must next inquire into the limitations 
which are found necessary in carrying it into practice. 

Z.Not to extenti to authors older than LmnaMS.~l 

As our subject matter is strictly confinctl to the binomml system of nomen- 
clature, or that which indicates species by means of two Latin wonls, the one 
generic, the other specific, and os this invaluable method originated solely 
with Linrimus, it is clear that, as far as species are concerned, wc ought not 
to attempt to carry back the principle of priority beyond the date of the 
i2th edition of the ‘ Systeraa Nattirse.’ , Previous to that period, naturalists 
were wont to indicate species not by a name comprised in one word, but 
by a definition which occupied a sentence, the extreme verbosity of which 
method was productive of great inconvenience. It is true that one word 
sometimes sufficed for the definition of a species, but these rare cases were 
only binoifnial by accident and not by principle, and ought not therefore in 
any instance to supersede the binomial designations imposed by Linnaeus. 

* Linnasns says on this subject, “ Abstinendum ab hac inaovatione qusB nunqoam cessa- 
ret, quin indies apfiinra detegerentur ad infinitum.'* 
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The same reasons apply rfso to generic namies. Linneeus was the first to 
attack a definite valae to genera, and to give them a systematic character by 
means of exact definitions; and therefore although the tmmes used by pre- 
vious authors may often be applied with propriety to modern genera, yet in 
such eases they acquire a new meaning, and should be quoted on the author- 
ity of the first person who used them in this secondary sense- It is true, 
that several of the old authore made occasional approaches to the Linnasau 
exactness of generic definition, but still these were but partial attempts; and 
it is certain that if in our rectification, of the binouiial nomenclature we once 
trace back our autliorities into the obscurity w'hich preceded the epoch of 
its foundation, we sliall find no resting-jdace or fixed boundary for our re- 
searches. The nomenclature of Hay is chiefly derived from that of (iesner 
and Aldrovandus, and fioin these authors we might proceed backward to 
iEUan, Pliny, and Aristotle, till our aoologieal studies would be frittered 
away amid the refinements of classical learning*. 

, We therefore recommend the adoption of the following proposition : — 

§ 2. The binomial nomenclature having originated with Linnajus, 
the law of priority, in respect of that nomenclature, is not to extend to 
the writings of antecedent authors. 

[It should be here explained; that Brisson, who was a contemporary of 
Linneeus and acquainted with the * Systems Natura;,’ defined and pnblisliod 
certain genera of birds which are additianal to those in the 1 2th edition f)f 
Linnseus's work, and which are therefore of perfectly good authority. But 
Brisson still adhered to the old mode of designating sjjccies by a sentence 
instead of a word, and therefore while we retain his defined genera, we do 
not extend the same indulgence to the titles of his species, even when the 
latter are accidentally binomial in fom. For instance, the Perdix mhru of 
Brisson is the Tetrtio rufus of Linnteus ; therefore as we in this case retain the 
generic name of Brisson and the specific name of Linnaeus, the correct title 
of the species would be Perdix rtifa.'} 

'[^Generic names wt to be cemeeUed im subsequent ssb^Uvisions.'} 

As the number of known species which form the groundwork of zoological 
science is always increasing, and our knowledge of their structure becomes 
more complete, fresh generalizations continually occur to the natur^ist, and 
the number of genera and other groups requiring appellations is ever be- 
coming more extensive. It thus becomes necessary to subdivide the contents 
of old groups and to make their definitions continually more restricted. In 
carrying out this process, it is an act of justice to the original author, that 
his generic name should never be lost sight of ; aitd it is no less essential to 
the welfare of the science, that all wliich is sound in its nomenclature should 
remmn unaltered amid the additions which are continually being made to it. 
On this ground we recommend the adoption of the following rule : — > 

§ 3. A generic name when once established should never be can- 
celled in any subsequent subdivision of the group, but retained in a 
restricted sense for one of the constituent portions. 

[ Generic naj^s to be, retained for the typical pertum cf old genus. 

When, a genus is subdivided into other genera, the original name shouhl 
be retained for that portion of it which exhibits in the greatest fiegree its 
essential characters as at first defined. Authors frequently indicate this by 
selecting some one species as a fixed point of reference, which they term the 

* Qnis lohgo mo re^pta vocsbuhi eesumasret cam patram 
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<*type of the genus.’’ When they omit doing so, it mey still in many cases 
be correctly inferred that tha first species mentioned on their list, if found 
accurately to agree with their definition, was regarded by them as ilie type. 
A specific name or its synonyms will also often serve to point out the parti- 
cnlar species which by implication must be regarded as the original type of a 
genus. In such cases we are justified in restoring the name of the old genus 
to its typical signification, even when later authors have done otherwise. We 
submit therefore that . 

§ 4. The generic name should always be retained for that portion 
of the original genus which was considered typical by the author. 

Example . — The genus Picumnm was established by 'Teraminck, and in- 
cluded two groups, one with four toes, the other with three, the Jbrmerot which 
was regarded by the author'as typical. Swainson, however, in raising these 
groups at a later period to the rank of genera, gave a new name, Astkenu7-us, 
to tlm former group, and retained Pieumnus for the iatter. In this case wc 
have no choice but to restore the name Pieumnus, Tern., to its correct sense, 
cancelling the name Asthenurm, Sw., and imposing a new name on the S-toed 
group which Swainson had called Pieumnus, 

£ Wlixn no type is indicated, then the original name is to be kept for tiiat sub- 
sequent subdivision which first received it,J 

Our next proposition seems to require no explanation ; — 

§ 5. .When the evidence. as to the original type of a genus is not 
perfectly clear and indisputable, then the person who first subdivides 
the genus may affix the original name to any portion of it at his dis- 
cretion, and no later author has a right to transfer that name to any 
other part of the original genus, 

[^A later name of the same extent as an earlier to be wholly caace/Zed.] 

When an author infringes the law of priority by giving a new name to a 
genus which has been properly defined and named Greatly, the only penalty 
which can be attached to this act of negligence or injustice, is to expel the 
name so introduced from the pale of the science. It is not right then in 
such cases to restrict the moaning of tlie later name so that it may stand side 
by side witli the earlier one, as has sometimes been done. For instance, the 
genus Momaulus, Vieill. 1816, is a precise equivalent to Lophopliorus, Tern. 
1813, both autliors having adopted the same species as their type, and tliere- 
fore when the latter genus came in the course of time to be divided into two, 
it was incorrect to give the condemned name Monaulus to one of the por- 
tions. To state this Mxccincdy, 

§ 6. When two authors define and name the same genus, both 
making it exactly of the same extent, the later name should be can- 
celled sn toio, and not retained in a modified sense’”. 

This rule admits of the following exception ; — 

§ 7« Provided however, that if these authors select their respective 
ty]^s from different sections of the genus, and these sections be after- 
wards raised into genera, then both these names may be retained in 
a restricted sense for the new genera respectively. 

iS^amj>le<>~Tbe names (Edemia and Mdanetta were or^inally co-exten- 

* Hiese diMarded naaeis may howevtr be itderated, if they have been afterwards pro- 
posed in a totally new sense, thoagli ws trust that in fatvn no one will ktwwmsig apply an 

sMMv whetlMr now sd^ed inr not, to * new genus. (See propositaen q, infru.) 
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sive synonyms, but their respective types were taken from different sections 
■which are no'w raised into genera, distinguished by the above titles. 

[|No special rule is required for the cases in ■which the later of two generic 
names is so defined as to be less extensive in signification than the earlier, for 
if the later includes the type of the earlier genus, it would be cancelled by 
the operation of § 4 ; and if it does not include that type, it is in fact a distinct 
genus.] 

But when the later name is more extensive than the earlier, the following 
rule comes into operation : — 

}[A Utter name equivalent to several earlier ones is to be cancelled.'} 

The same principle which is involved in § 6, will apply to § 8, 

§ 8. If the later name be so defined as to be eqiial in extent to two 
or more previously published genera, it must be cancelled in tolo. 

Example. — Psarocolius, Wagl. 1827, is equivalent to five or six genera 
previously published under other names, therefore Psarocolius should be 
cancelled; 

If these previously published genera be separately adopted (as is the case 
with the equivalents of Psaroeolhts), their oHginal names will of course pre- 
vail ; but if we follow the later author in combining them into one, the fol- 
lowing necessary : — 

grenus compounded two or more prmdoush/ pn'oposed genera whose cha- 
racters are now deemed instffficient, should retain the 7mmc of one of them. } 

It sometimes happens that the progress of science requires two or more 
genera, founded on insufficient or erroneous characters, to be combined to- 
gether into one. In such cases the law of priority forbids us to cancel alt 
the original names and impose a new one on this compound genus. VVe must 
therefore select some one species as a type or example, ami give the generic 
name which it formerly bore to the whole group now formed. If these ori- 
ginal generic names differ in date, the oldest one should be the one adopted. 

§ 9. In compounding a genus out of several smaller ones, the earli- 
est of them, if otherwise unobjectionable, should be selected, and its 
former generic name be extended over the new genus so compounded. 

Example. — The genera Accentor and Prunella of Vieillot not being con- 
sidered sufficiently distinct in character, are now united under the general 
name of Accentor^ that being the earliest. So also Cerithmm and Potamides, 
which were long considered distinct, are now united, and the latter name 
merges into thp former. 

We now proceed to ]point out thase few cases which form exceptions to 
tlm law of priority, and in which it becomes both justifiable and necessary to 
alter the names originally imposed by authors. 

ZA name should be changed when previously applied to anodter group which 

still retains it.} 

It being essential to the binomial method to indicate objects in natural 
history by means of two words only, without the aid of any further designa- 
tion, it follows that a generic name should only have one meaning, in other 
wor^, that two genera should never bear the same name. For a similar 
reason, no two species in the same genus should bear the same name. When 
these cases occur, the later of the two duplicate names should be cancelled, 
and a new term, or the earliest synonym, if there be any, substituted. When 
it is necessaiy to form new words for this purpose, it is desirable to make 
them beat sotao analogy to those which they arc destined to siipersede, as 
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where the genus of birds, PUcbxrUtfn^us, being preoccupied in Ichthyology, 
is changed to PleclorkaitqpihM$A It we conceive, the bounden duty of an 
author when naming a nevr genus, to ascertain by careful search that the 
name which he proposes to employ has not been previously adopted in other 
departments of natural history*. By neglecting this precaution he is liable 
to have the name idtered and Kis authority superseded by the first subsequent 
author who may detect the oversight, and for this result, however unfortu> 
nate, we fear there is no remedy, thou^ such cases would be less frequent 
if the detectors of these errors would, as an act of courtesy, point them out 
to the author himself if living, and leave it to him to correct his own inad> 
vertencics. This occasioiud hardship appears to us to be a less evil than to 
permit the practice of giving the same generic name ad libitum to a multi- 
plicity of genera. We submit therefore, that 

§ 10. A name should be changed which has before been proposed 
for some other genus in' zoology or botany, or for some other species 
in the same genus, when still retained for such genus or species. 

[_A name whose is fflaringj^ fake may he changed.')^ 

Our next proposition has no other claim for adoption than that of being a 
concession to human infirmity. If such proper names of places as Covent 
Garden, Lincoln’s Inn Fields, Newcastle, Bridgewater, &c., noilonger sug- 
gest the ideas of gardens, fields, castJes, or bridges, but.rcfcr the mind with the 
quickness of thought to the particular localities which tliey respectively de- 
signate, there seems no reason why the proper names used iu natural history 
should not equally perform the office of correct indication even when their 
etymological meaning may be WhoHy inapplicable to the object which they 
typify. But we must remember that the language of science has but a limit- 
ed currency, and hence the words which compose it do not circulate with 
the satpe freedom and rapidity as those which belong to every-day life. The 
attention is consequently liable in scientific studies to be diverted from the 
contemplation of the thing signified to the etymological meaning of the sign, 
and hence it is necessary to provide that the latter shall not be such as to 
propagate actual error. Instances of this kind are indeed very rare, and in 
some cases, such as that of Monodon, Caprimulgusy Paradisea apoda and 
Monoculvs, they have acquired sufficient cusrrency no longer to cause error, 
and are therefore retained without change. But when we find a Batrachian 
reptile named ia violation of its true affinities, Mastodonsaumsy a Mexican 
species termed (through erroneous information of its habitat} Pious cafery or 
an olive-coloured one htuseioaw atra, or when a name is derived from an 
accidental monstrosity, as in Pious semirostris of Linnteus, and ffe/ix dis- 
jurwta of Turton, we feel justified in cancelling these names, and adopting that 
synonym which stands next in point of date. At the same time wo think it 
right to remark that this privilege is very liable to abuse, and ought therc- 
foi'C to be applied only to extreme'cases and with great caution. With these 
limitations we may concede that 

^ 11. A name may he changed when it implies a false proposition 
which is likely to propagate important errors. 

l^Names not olettrly defined may be changed.'} 

Unless a species or group is intelligibly defined when the name is given, it 
cannot be recognised by others, and the signification of the name is conse- 
quently lost. Two tilings are necessary before a zoological term can Acquire 

♦ This lahoiioua and difficult researdbi will in future be greatly fiuuUtBtcd by the very useful 
work of M. Agassiz, entatled ” NotueBclator Zoolos^cus.” 

1842. I 



114 


iibpobt~*1843. 


any authority, via. dffiniiUm aad pubUeaiiathi Definition prt^rly implies a 
distinct exposition of essential charaotero, and in all eases we oonceive this to 
be indispensable, atthough some autbors maintain tliat a mere enumeration of 
the oompoaent speeies, or even of a nngle type, is suffioient to authenticate 
a genus. To constitute nothing short of the insertion of the 

above pardoulars tn a printed booh can be held sufficient. Many birds, fur 
instance, in the Paris and other oontinental museums^ shells in the British 
Museum (in Dr. Leach’s time), and fossils in the Scarborough and other 
public oollections, have received MS. names which will be of no authority until 
they are published*. Nor ean any unpublished deseiiptions, however exact 
(such as those of Forster, which are still shut up in a MS. at Berlin), claim 
any right of priority till published, and then only from the date of their pub- 
lication. The same rule applies to oases where groups or species are pub- 
lished, but not defined, as in some museum jcatalogues, and in Lesson’s “ Trade 
d’Omithologio,’ where many species arc enumerated by name, without any 
description or reference by which they can be identified. Therefore 

§ 12. A name which has never oeeu clearly defined in some pub- 
lished work should be chan^d for the earliest name by which the 
object shall have been so defined. 

namest vihen adopted eu ^feneriet ntvsi be obatiffed.^ 

The necessity for the following rule will be best illustrated by an example. 
The Corvm mrrkoeorax. Lino., was afterwards advanced to a genus umlor 
the name of Temminek sdhpts this generic name, and also 

retains die old snecifio oii«> ao that he terms the species Pprrhoeorujc pyi- 
rhocorax. The inelegance of this method is so great as to demand a change 
of the spOoifio name, and the Species now stands as Pyrrhocorat afpinus, 
Vieill. We propose therefore that 

§ 13. A new specific oame must be ^en to a species when its old 
name has been adopted for a genus ^hich includes that species. 

N,B, It will be seen, however,. be1ow» fiiat wc strongly object to the 
further continuance of this practice of devating specific names into generic. 

orthoffrtphy to be adhered m.j 

On the ^ul^ectof orthography it is neq^esary to lay down one proposition, — 
& I4e in wndting aoolodoal namee the mlea of Latin orthography 
must be adhered to. 

In Latinising Greek words there are certain rulea of orthography known 
to classical schotant which most never be depa^d from. For instance, the 
names whtoh modem autbom have written Aipunermat Zenophima, poioce- 
jiAafo. must,4hcordiog to the laws of etymology, be spelt .d^cnemta, Xeno- 
phdda and pceocOpJ^aa, tn Lednlzing tnodecn words the rules of classic 
usage do eel apply, and all that we can.do is to give to such terms ns clas- 
sical an appearance as we can, consistently with the preservation of their 
etymtdogy, in the case of European words wbo^ orthography is fixed, it is 
b^t retain tho ori^al fofm> even though it may include letters and com- 
binations unknown in X<atln. Sntehi words, for instance, as WoodimnJi, 
Mniffhdf Bidhokii JPeektehakzif would be quite unintelligible if they were 
Latinised into Vee^ttrdh Su&oeciy JEsealzi, Ac. But words of imr- 

barotts origin, having no fixed, orthography, are morS pliable, and hence, 
when adopted into the l^itin, they should be rendered as classical in appear- 

* These MS, ntaues we in stt oases Uahlc to create confusion, and it is thwrdore to 
he fieaired thst the praefiee <a using them should be avoMad ia future. 
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ance as i$ eonsistent with the preservation ef their original sound. Thus the 
words Toeftm, awaurte, arffoonda/i, fiunfloot dcO. should, when Latinized, have 
heen written TocettSi attsuref arffunda, eundu, &c. Such words ought, in all 
practicable cases, to have a Latin tornimatiou given them, especially if they 
are used gonerically. 

In Latinizing proi>er names, the simplest rule appears to be to use the ter- 
uunatiou genitive >*, when the name ends with a consonant, as in the above 

examples ; and -itts, gen. «tt, when it ends with a vowel, as JjOfrmlle, Laireillht 
dro. 

In converting Greek words into Latin the following rules must be attended 
to:— 


Greek. l^atiu, 

ai becomes aa. 

«c j,, i, 

or terminal, us 
01/ „ -urn. 

ov becomes tu 
ot », 

V „ y. 


Greek. Latin. 

0 becomes th. 

0 „ ph. 

X » ch* 

* » <?• 

» nch. 

»» ng* 


When a name has been erroneously written and its orthography has been 
afterw.irds amended, we conceive that the authority of the original author 
should still be retained for the name, and not that of the person who makes 
the correction. 


1»ABT 11. 


RFCOMMENDATIONS FOB mPROVlNG THfi MOMBNCLATUBB IN FUTURE. 


The above prouositions arc all which In the present state of the science It 
a})pears practloable to invekt with the chutacter of laws. Wc have endeavour- 
ed to make them as few and simple as possible, in the hope that they may be 
the more easily comprehended and adopted by naturalists in general. We are 
aware that a large nuniber of other regulations, some of which are hereafter 
onuuicrated, have been proposed ami acted upon by various authors vtho have 
undertaken the difficult task of legislating on this subject ; but as the enforce- 
ment of such rules would in many cases undermine the invaluable principle 
of priority, we do not feel Justified in adopting them. At the same time we 
fully admit that the rules in question are, for the most part, founded on ju»t 
oriUcism, and therefore, though we do not allow them to operate retrospoc- 
tlvoly, we are willing to retain them for future guidance. Although it is of 
the first importance that the principle of priority should be held paramount 
to all others, yet we are not blind to the desirableness of rendering our soi- 
enfific language palatable to the scholar and the man of taste. Many zoolo- 
gical terms, wnicn are now marked with the stamp of perpetual currency, are 
yet so far defective in oonstnicijou, that our inability to remove them without 
infringing the law of priority may be a sul^ect of regret. With these terms 
we cannot interfere, Jf we adhere to the principles above laid doVn ; nor is 
there even any remedy, if authors insist on infrin^ng^ the rules of good t^tc 
by introducing into the science words of the same inelegant or unclassical 
character In iViture. But that which cannot be enforced by law may, in some 
measure, be effected by persuasion ; and with this view we submit the follow- 
ing propositions to naturalists^ under the tide of HecotMnendatious for the 
improvement of Zooio^ical Nomendature in fktture, 

t Th$ b&a names are XitOin or eharacteristic words.^ 

The classical languages being selectedTor zoology, and words being more 
easily reinombered in proportion os arc' expressive, it is self-evident that 

1 2 
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§ A. The des/ zoological names are those which arc derived from 
the Latin or Greek, and express some distinguishing characteristic of 
the object to which they are applied. 

Classes olg&^ionable names."} 

It follows from hence that the fallowing classes of words are more or less 
objectionable in point of taste, though, in we case of getwra, it is often necos* 
sary to use them, from the impossibility of finding characteristic words which 
have not before been employed for omef genera. We will commence with 
those which appear the least open to olgection, such as 

a. Geographical »ames.-<~These words being for the most part adjectives 
can rarely be used for genera. As designations of s^ies they have been so 
strongly objected to, that some authors ( Wagler, for instance) have gone the 
length of substituting fresh nanies wherever they occur ; others (e.g. Swain- 
son) will only tolerate them where they apply exelusivelg, as Z/cpus hihcrui- 
CHS, Troglodytes enropceus, dec. We are by no means disposed to go to thi-, 
length. It is not the Ifss true that the Hirundojavcmica is a Javanese bitd, 
even though it may oeeur in other counties a1so> and though other species of 
Tlirundo may occur in Java. The utmost that can be urged against such 
words is, that they do not tc^l the mhoU truth. However, as so many authors 
object to this class of names, it is better to avoid giving them, except where 
there is reason to believe that the species is chiefiy confined to the country 
whose name it bears. 

b. Sarbarous nantes^—‘Soma authors protest strongly against the introduc- 
tion of exoUe words into our I.athi nomenclature, others defend tlie practice 
with equal watmth. We may remark, first, that the practice is not contrary 
to classical usage, for the Greeks and Romans did occasionally, though with 
reluctance, introdace barbarous words in funodified form into their respective 
langur^es. Secondly, the preservation of the trivial names which animals 
boar in their native couutriea is often of great use to the traveller in aiding 
him to discover and idetirify species. We do not therefore consider, if sucli 
words have a Latin termination given to them, that the occasional and judi- 
cious nse of themas seteutific terms can be justly objected to. 

c. Teehnieed nemm. — AU words expressive of trades and professions have 
been by some writers excluded from zoology, but without sufficient reason. 
Words of this class, when earefuUg ebos^ often express the peculiar charac- 
ters and habits of animals in a mctt^orical manner, which is highly elegant. 
We may cite ihegen&cU>.tma»Arvicolat Zanim, pastor, Tyrnnnus, Regulus, 
Mimm, JRbocestSi as favourable examples of this class of names. 

d. Mythologictd at Aishmeal nasi^es.— When these have no perceptible re- 
ference or allnsion to ffie characters of the placet On whidr they arc conferruil, 
they may be properly regarded as unmeaning and in bad taste. Thus the 
generic names JCesbia, Zeilus, JRemus^ Corydon^ Pasiphmt have been applied 
to a Humming bind, a Bntterfl^, a little, a> Parrot, and a Crab respectively, 
without any perceptible association of ideas. . But mythological names may 
sometiraea be used aa generic with the same prolwicty as technical ones, in 
coses whem a direct allusion can be traced bdwneu the narrated actions of a 
peitonage and Hie observe habits or structure of an animal. Thus when the 
name Ptogm is givm to a Swallow, Chtho to a Spider, Hydra to a Polyp, 
Athene to an Owl, Nestor to a gr^y-headed Parrot, &c„ a pleasing and benc- 
ficial connexion is established between elasrical literature and physical science. 

e. Gon^araidve ngnm.-^Tho oinecdons which have been rmsed to words 
of this class are not wiUiout foundation. Tim names, no less than the defini- 
tions of objects, should, where practicable, be drawn from positive and self- 
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evident characters, and not from a comparison with other objects, which may 
bo less known to the reader than the one before him. Specific names expres- 
sive of comparative size are also to be avoided, as they may be rendered in- 
accurate by the after-discov^sry of additional species. The names Picoides, 
Emberizoidea, Psmdolmcmiay rubeculoideat rmanwim, minors minimus^ &c. arc 
examples of this objectionable practice; 

f. Generic names compounded frotot other genera. — These are in some de- 
gree open to the same impufAtion as comparative words; but as they often 
serve to express the position of « genus as intermediate to, or allied with, two 
other genera, they may occasionally be used with advantage. Care must Ims 
taken not to adopt such compound words as are of too great length, and not 
to corrupt them in trying to render them shorter. The nmnes Gallopavo, Ib- 
tracgcdhie^ Gypaetos, a,te examples of the appropriate use. of compound words. 

g. Specijftc names derived ffom: persons, — So long as these complimentary 
designations are used with moderation, and are restricted to persons of emi- 
nence as seientific xoolpgiats, they may be employed with propriety in cases 
where expressive or charaetetistic words are not to be found. But we fully 
concur with those who censure the practice of naming spemes after persons 
of no scientific reputation, as curiosity dealers (e. g. Caniveti, Poissoneauti), 
Peruvian priestesses (^Oora, Amazilid)i or Hottentots {jKlassi), 

h. Generic names derived from persons. — Words.of this class have been, 

very extensively used in botany, and therefore it would have been well to 
have excluded them wholly from aoolt^y, for the sake of obtaining a wc>«o- 
rui technica by which the name of a genua would at once tell us to which of 
the kingdoms of nature it belonged, Some few personal generic names have 
however crept into zoology, as Cuvieriat MuUeria, Hossia, JLessonia, &c., but 
they are very rare in oompaiison with those of botany, and it is perhaps de- 
sirable not to add to their nombev;' . . 

i. Barnes of harsh. 03 ^ inelege^ pronuneiation.-^'TheBe . "wordfi are grating 
to the ear, either from inelegance of form, os Huhua, Ytdiina, Craxirex, Each- 
sc/ioltzi, or from too great length, aA chirostron^^Aostinus-, Opeltorhgnchus, 
brachgpodioides, TAeeodonfosaurust not to mention the Enaiiolitnnosaurus 
crocodtlocepftahides of a German naturalist. It is needless to enlarge on the 
advantage of consulting euphony in the construction of our language. As a 
general rule it may be recommended to avoid inti'oducing words of more than 
five syllables. 

h. Ancient names ef animals appU^ in a wrong sense. — ^It has been cu.s- 
tomary, in numerous cases, to apply the names of animals found in classic 
authors at random to eXOtic genera or species which were wholly unknown 
to the ancients. The names Cdbust Callithrix, Spiza, Kitta, JStruihus, are 
examples. This practice ought by no means to be encouraged. The usual 
defence for it is; that it is impos^ble now to identify the species to which the 
name was anciently applied. But it is certain that if any traveller will take 
the ti’ouble to collect- toe vernacular names u^d by the modern Greeks and 
Italians for the Vertebrate fthd MoUusca of scuthern Europe, the meaning of 
the ancient names ihay in .most caiies be determined with the greatest preci- 
sion. It has b^n weU remarked' that a Cretan fisher-boy is a far better com- 
mentator on j^istotle’e * History of Animals’ than a British or German scho- 
lar. The use however of ahetent names, when correctly applied, is most de- 
sirable, for “in framing' scientific tenns, the appropriation of old words is 
preferable to the formation ;pf 0^ one^:*/’ ‘ 

/. Adjectine ^generic The names of genera are, in all cast's, essen- 

tially substantive, and .hence 'iu^ective terms cannot be employed for them 
* Whewelf, PJifl; tnd. Sc. v. i. p. Ixvfi. 
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without doing violoneo to graiam&r. The generic neuttes Hians^ CHniget\ 
CursoHfutt Nwdn^, Sitii, are examples of this incorrect usage. 

nt. ITgirki ttOMes. — -Compound words^ whose component parts are taken 
from two dlflShiWnt languages, are great deformities in nomenclatnte, and na- 
turaiisU Should be etpeciwy guaraed not to introduce any more sudi terms 
into zoology, Which furnishes too nmny exmnples of them already. We have 
them compounded of Greek and Latin, as iMindr^tko, Ggmnoeorvus, Mo- 
nocitltU, Ai^on3piHa,jfikiV^tMef t Greek and French a»i/ammarakgon, Ja- 
cemen^ i and Gre^ and Bngluih, as iSnfioe^ojdiss, Oi&^ertsoerinites. 

Hi olo46fy mteaUtUftg'oi^ names aJbrea^ useA^By Rule 10 it ^vas 

laid down, that When a name ie introduced which at ideatiml with one pro* 
viously UB^, the later one should be changed. Some authois have extended 
the same principle to oases where the later name, when correctly written, only 
approhehes in form, without wjhKdly coineiding with the earlier. We do not, 
however, think it advisable to maw this law imperative, first, because of the 
vast extent of our nomenolatai^ which rwders it highly difilcutt to find a 
name Which shall not bear mwmorlms resemblance in sound to some other ; 
and, secondly, because of the impoSidbilUy bf Axing a limit -to the degree ef 
approximation beyond Wl^ch sn^ a kw, Should cease to operate. Wc con- 
tent ourselve% therefbrs, wldt putting {brth'thls propositidn merely as a re- 
oonimendatlOtt to natdndlSts) In St^eomg genetic names, to avoid such as too 
closely approximato words aR^imdy a^plira. Sa with respect to species, tlie 
judicious naturalist Witt' aim at vai^cty oftlesignation, ami will nut, for ex- 
ample, call a species tdrens or la a genus which already possesses a 

viridia. ^ 

o. Chmgaed the eemshmetion of compound Latin words, there 

are certmn grammatical rul^ which have been known and acted on for two 
thousand years, and which a naturedist is hound. to acquaint himself with be- 
fore he tries his skill in coining zoological terms. One of the eliicf of th«'»e 
rules is, that in compoundihg tvords pS^ the radical or essential parts of tlie 
constituent membenl mu$t beretaitfem'ahd no Change made except in the 
variable terininadons^ 8ut severai genc^o names have been lately introduced 
which run counter to tUA* rule, Wd form most unsightly cbjecto to all who are 
Conversant with the spirit at the Jjatin language. A name made up of die 
first half of pnU word and toe last half of another, is as deformed a monster 
in nomenclature as » Mermaid of a Centaur would be in zoology ; yet we find 
examples in the names Oatoofai (fbem Cbnms end PgTrh)co*nx)f Cmvmugra 
f frmn and Ttma^rah mmdaxk (M^ula and SygUtUaxis), JLoxigilla 

Xhoxia SLOJdJF’finSf^^ ms- in other Cfutee, Where toe ammemament of both 
the simple words Is retained in the compound, a fhult is still committed by 
cutting o6P too much of toe radical and vital portions, as is the case in i?u- 
corvua (from Smttos and 'dwwKs), Ninox (NiMte and iVhetim), &c. 

pt Jyofmtaa nume*.— Some audtors havit^ found ditoculto in selecting ge- 
neric names which have not bew used betore, have adopted toe jdan of coining 
words at random without any deriVatkm or meaniilg Whittever. Tlie following 
are exmnples : Pinina, JCemOf Agedot AasAmma, iS^pistda. To the 

same class we it^teter anagram of otoer generic ilames, as Ikasdo and Ch* 
dxAa <AMced»i Zap&rnia of Pa¥mmy drc. > Such i^rbal trifiiug as this is in 
very bad tadm and iwespecially calculated to b»ing the soiencn into contempt. 
It finds no proeedeot in the Augustan age of Latin, but mm be eompoi'ed only 
to toe puerile quibbllngs of the middle ages. It is contrary to the genius of 
all iaAguages, Which appear net^r to produce new words by spontaneous ge- 
neration, but always to derive tomn Irom some otoer source, however distant 
or obscure. And it is peculiarly aaooyiug to the etymologist, wlio after seek- 
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inf; in vain through the vaat storohousos of human language for the parentage 
of such words, discovers at last that he has been pursuing an ignis fatutts. 

q. Names pfwiomlgeiineelhd by the operation of § 6.'— Some authors con- 
sider that when a name has been reduced to a synonym by the operations of 
the laws of priority, they are then at liberty to apply it at pleasure to any now 
group which may be in want of a nhme. We consider, however, that when a 
word has once been proposed in a given sense, and has afterwards sunk into 
a synonym, it is far letter to lay it aside for ever than to run the risk of ma- 
king confusion by re-issuing it with a new meaning attached. 

r. Specific names raised mto gentmie, — It has sometimes been the practice 
in subdividing an old genus to give to the lesser genera so formed, the names 
of their respective typical species. Our Rule IS authorizes the forming a 
new specific name in Such cases; but we further wish to state our objections 
to the practice idtogether. Considering as we do that the original specific 
names should^as ihr.as possible be held sacred, both on the grounds of justice 
to their authors arid of practical cofiv;eflience to naturalists, we would strongly 
dissuade from thefmfA^ eonfiliiuattaeofa practice which is gratuitous in itself, 
and which involves the necessity of altering long’established specific names. 

We have now pointed out the principal rocks and shoals which lie in the 
path of the nomenclatori and it wUl be seen that the navigation through 
them is by no means easy. 'Die task of constructing a language which shall 
supply the demands of sciontlfto accuracy on the one hand, and of literary 
elegance on the other, is not to be ^tridnsiderately undertaken by unqualified 
])cr8ons. Our nomenclature presel^hi but too many.' flaws and indegancics 
already, and as the stem law of priority forbids their removal, it follows that 
they must reniain ’its monuments of the bad taste or bad scholarship of their 
authors to the latest ages in which zoology dmll be studied. 

{^Families to end in idm, and Svd0tfniUes in inse.]} 

The practice suggested in the following proposition has been adopted by 
many recent authors, and its simplicity and convenience, is so great that we 
strongly recommend its universal use. 

§ B. Zt is recommended, that the assemblages .of genera termed ya- 
rn t/ies should be uniformly named by adding the termination idee to 
l^e name of the earliest known^ or most typically characterized genus 
in them; and that tl^eir subdivisions, termed satf'miUieSf should be 
similarly constructed, with the termination Inter. 

'iliese words formed by changing the last syllable of the genitive case 
into idee or inte^ as Stript Sirigis^ Strigidm^ Buciros, JBueerotis, Bitcerotufee, 
not Strixidts^ Bwceridai. 

^Sped^ names to be seriidm wifit, a swaU inititd,'] 

A convenient memaria ted^niea may be effected by adopting our next pro- 
position. It has been usual, when the titles of species are derived from pro- 
per names, fb write them with a capital letter, and hence when the specific 
name is used rilone it Is liable to be occasionallv mistaken for the title of a 
genus. But if the titles of igiecies were invaric^lg written with a smell ini- 
tial, and those of. genera with 4 eapitalf the eye would at once distinguish the 
rank of tiie group referred to, tod a poarible source of ei|||o>’ would be avoided. 
It should be forther remembered that all species areeytol,and should there 
fore be written ah aUhe, We suggest, then, that ^ 

§ C. Specific dames should always be written with a small initia 
letter, even when derived ftom persons or places, and genenc namef 
should be always written tvith a capital. 
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\_The awihoriiy for a /ipecieSt exclusive of th/e gmusy to he followed hg tt di- 

^nctive expressionf"^ 

The syetematio names of zoology being stUl far from Uiat state of fixity 
which the uUilnato lum of the sciencei it is frequently necessary for correct 
indication to append to them the naute of the person on whose authority tliey 
have been proposed. When the eaifie peiion is authority both for the specific 
and generic name, the ease is very simple ; but when the specific name of one 
author is annexed to the generic name of another, some difficulty occurs. 
For example, the Muscicapa crinita of Linneeuh belongs to the modern genus 
Tyrmnus of Vicillot ; but Swainson was the first to apply the specific name 
of Linneeus to the generic one of Vieillot. Thtv question now arises. Whose 
authority is to be quoted for the name T^t^hus erimtus^ The expression 
T^annm erinUtiSt Lin., would imply what is untrue, for Linneeus did not use 
the term Tyrannus ; and Tyranmis erinifyu, Vieill., is equally incorrect, for 
Vieillot did not adopt the name crinitus* If we call it Tyranmts crinitus, 
Sw., it would imply tha<^ Swainson was thc'^rrt to describe the species, and 
Linnmns would be rpbbed of his due credit. If we term it Tfyrannus^ Vieill., 
crinitus, Lin., we use a fomt whtpli, though eapresripg the fhets correctly, and 
therefore not without advantage in parneml^ cases where great exactness is 
required, is yet too leng&y ana inconvenient tOjbe used with ease and rapi- 
dity. Of the three persons concerned with construction of a binomial 
title in the case before us, we conceive that the author who frst describes 
and names a species which forms ths^^^undworh of later generalizations, 
possesses a hif^r claim to Imvh his recorded than he who afterwards 
defines a genus which is Ibund' to ombmee that species, or who may be the 
mere accidental means of bringing^ thd generic and specific names into eon- 
tact. By giving the authmity for the name in preference to all others, 

the inquirer is ireferred directly to the oiiginnl description, habitat, &c. of the 
species, and is at the same time reminded of the date of its discovery ; while 
genera, being less numerous than species, may be carried in tlie memory, or 
referred to in systematic works without the necessity of perpetually quoting 
their authorities. The most simple mode then for ordinary use seems to be 
to append to the original authority for the species, when not applying to the 
genus also, some* distlnctlvte mark, such as (sp.) implying an exclusive refer- 
ence to the speo^ name, as Tyranntts erinituSt Lin. (up.), and to omit this 
expression When Che same autnority attaches to both genus and species, as 
Ostrea eduliw, LiteJ* HicHfore, 

§ P. It is Tccbmtn^ttded that the author!^ for a s^cific name, when 
not applying to mm tflao, should bo followed bj the di- 

stinctive expression (^,). 

^New genera and /peeks to he dedmd Umpbr and publicly.] 

A large proportion of the complicated mass pf synonyms >^ich has now 
become the opprobrium of zoology, has originated eithor from the slovenly 
and imperfect manner in which secies and groups have been #iginaUy de- 
fined, or from their definitions having been inserted in idmcute local publica- 
tions which have never obtained an, extetjp^ive circulation. Therefore, although 
under § 12* we^haye conceded ,that mere insertion pr a printed book is suffi- 
cient for pttblkadon^yex we, would stroi^lj advise the authors of new groups 
always to give in the first instance a full and accurate definition of their cha- 
racters, and to insert the same in such periodical of other works as are likely 
to obtain an immediate and extensive circulation. 'To state this briefiy, 

* The expression HSiremus ininitta tWm) wtfsld preferable fitom its greater 

brevity. 
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§ E, It is recommended that new genera or species be amply de- 
fined, and extensively circulated in the first instance. 

[ The names to he given to stihdivisions of genera to agree in gender tpith the 

original gmmr\ 

In order to preserve specific names as far as possible in an unaltered form, 
whatever may be the changes which the genera to which they arc referred 
may undergo, it is desirable, when it can be done with propriety, to make 
the new subdivisions of generic agrejS in gender with the old groups from whicli 
they are formed. This reconiroendation does not however authorize the 
cliahging the gender or termination of a genus already established. In brief, 
§ F. It is' recommended that in subdividing an old genus in future, 
the namjes given to the subdivisions should agree in gender with that 
of the original group. ; 

[^Etymologies and types of new genera to be styted."} 

It is obvious that the names of genera would in general be far more care- 
fully constructed, . alid their definitions' would be rend^cd more exact, if 
authors would adopt the following suggestion 

§ G. It is recominended that in defining new genera the etymo- 
logy of the name should be always stated, and that one species should 
be invariably selected as a typs or standard of reference. 

In concluding this outline of a si^eme for the rectification of zoological 
nomenclature, we have only to remark, that, almost the whole of the proposi- 
tions contained Jn it may be applied with equal correctness to the sister sci- 
ence of botany. We have prefc^Cl^ however, in this essay to limit our views 
to zoology, both for the sake ofren^ring the question. less complex, and be- 
cause we conceive that' the botanical nomenclature of the present day stands 
in much less heed of distinct enactment than the zoological. The admirable 
rulc.s laid down by' Linnaeus, Snuth, J)ecandolle, and. other botanists (to 
which, no less than to. the works of Ft^bricius, Illiger, Vigors, Swainson, and 
other zoologists, we have been much indebted in preparing die present docu- 
ment), have always exercisetl a beneficial influence over their disciples. 
Hence the language of botany has attained a more perfect and stable condi- 
tion than that of zoology ; and if this attempt at reformation may have the 
eflect of advancing zoological nomenclature beyond its present backward 
and abnormal state, the wishes of its promoters will be fully attained. 

(Signed) H. E. STRiCKi.ANii. J. S. Henslow. 

June iJ7, 1842. John Phillips. W. E. Shuckakd. 

John Richarobon. G. R. Waterhouse. 

Richard Owen. W. Yaurell. 

Leonard Jenvns. C. Darwin. 

W. J. Brodehip. J. O. Westwood. 

Iteportof a Committee of theyByitish Association for the Advancement 
of Science, comisiiny of MetU^CoUmel W. H. Sykes, FJi.S., Lord 
Sandon, ilfiP.j Q. R. Politer, Es^, F.R,S., J. Hevwood, Esq., 
F.R.S., W. P. Alison, a«rf E. Ceaowick, iBsy., on the Vital 
Statistics of large Towns in Scotland, 

Your Gommittee, in pursuance of .thc..Il€solution of the General Committee 
of the AssocitCtloh in 1840 , at Glasgow, selected the towns of Edinburgh' 
(with Leith), Glasgow, Aberdeen, Perth and Dundee, as best suited for their 
inquiries, from their population, the occupations of their inhabitants, and 
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their local positions, not only aa affording data for useful comparison be- 
tween towns having a common character, but also between those with dif- 
ferences in their social organization or in their physical circumstances. Mr. 
Alexander Watt of Glasgow, who has established a claim to public respect 
by his MortaLty Bills of Glasgow and other statistical works, was good 
enough to undertake the severe labour of accumulating the facts which con- 
stitute the present Report. Rrom the very imperfect state of the Registers, 
of Marriages, BirUis and Deatlis in Scotland, it required no ordinary peme- 
verance and tact to obviate the dedcieqcics} but Mr. Watt's zeal enabled him 
to surmount all didlcnltics, and he presented to the Committee a series of facts 
absolutelv embarrassing from their amount and elaborate and detailed cha- 
racter. Mr. Watt's facts were comprised in 11^ tables, and in the state in 
which they were presented it was found that, together with the text, the re- 
port would occupy 199 pi^es of tlie annual volume of the Associatiou, a por- 
tion of the volume which the Committee felt they ought not to desire to have 
appropriated to their report. With this feeling a re-arrangemeut of the tables 
and text was attempted, and by new modelling, dove-tailing and trifling omis- 
sions of certain columns in the tables, and by some omissions and reconstrui'- 
tion of a few paragraphs in tlm tejict, thfi tamei have been reduced to eighty 
in number, and the pages neoupied by'llin r^rt will not exceed eighty-seven. 
It is believed that uiese idtcraaons have bOen effected without the omission 
of any important facts; it certainly has been effected without the omission of 
one of the original tables, althouga it funst be admitted that certain columns 
have been len out in the marriage tames to whicli Mr. Watt attaches some 
weight; and injustice to him this expkmatlon is maile. But the man iage 
tables, as a wholes are necesSarUy imperfect, snd the omission therefore of 
details intended to explain the elements of the totals in the marriage tables 
it was thought might be made withdnl injury. The original manuscript, 
however, of the rqpott wiU bn depesited in the archives of the British Asso- 
ciation, and will be available to those whu may be desirous of instituting 
comparisons between it and the printed report. 

While the streets of this report were passing^ thrmmh the press, the Fourth 
Annual Report' of the iSte^trar-Geoeral of Births, Deaths and Marriages in 
England was pn^ented iorarliamcnU As it contained later information than 
that on which tbetalffes for English towns, LXXV., LXXVIl., IJtXlX. ami 
LKXX. of thin teporit had been originally founded, it was thought right, 
wiih a view to ipsUjte greater accuracy, to substitute the present tables of 
the mortality itt England for the former tables. The elements for determin- 
ing the averages in tables tXXV., LXXVlI. and LXXIX., arc supplied by 
the Registrar-General’s report ; and table LXXX., eontainlng the proportion 
of deatl^ to the population in certain English towns, has been copied ftom 
the same retfort. The English tables offer valuable standards of comparison 
with those &om the Scottish towns. y 

The Committee close their Report on the Vital Statistics of large Towns 
in Seotlond with the expression of tlu?ir regret that the want of a systematic 
plab for tbd registration of marriages, births and deatl^ renders their report 
less perfect than they could have desired ; neveiijiefesa the fhets accumu- 
late ofwmbbt a prospect of aveertaintoff, in the continued progress of their 
reaear;^, certain 'pHysical kwa in vital statistics, thd knowdedge of whu-h 
may be of considerable importance, hot only in the formation of more cor- 
rect estimatca nf the value of life in the diderent relations of society, but also 
in guldlr^ tbe judgement of the legislator and the philanthropist in encoun- 
tering the physical evils resulting from moral causes. 

W. H. STCKKSt f!hairmcai of (he CommUt&s. 
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Table IX. (^Contimied.) 

Showing the Number of Proclamations of Mspriages, as engrossed Montlily, in the City of PERTH and Suburban District of KinnouL Distinguishing 
— 1. Those cases in which both parties resided in the same pariah ; II. Those in which the parties resided in cMcreiit parishes ; and IIL Those in 
wliich the warrants were not called for>. 
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Table X. (Cofitimied.) 

ihe Namber of Proclam^ions of Marria^s, as engrossed Monthly, in the Registers of the Town (rf DUNDEE. Distinguishing— I. Those 
eh both parties resided in the same parish ; 11. Those in which the parties resided in different parishes; and III. Those in which the war- 


ON THE VITAL STATISTICS OF LARGE TOWNS IN SCOTLAND. 133 




















134 


ltapoiME'<^1842. 


MARRIAGES. 

Till within these three years the amount of proclamations of marriages has 
^ncrally been given as the amount of marriages, both in the Glasgow and 
Dundee mortality bills, the Only towns in Scotland where attention has been 
paid to the regular publication of bills of mortality. The preceding tables of 
the proclamationshr marriages for Edinburgh ^d Leith, Glasgow, Aberdeen, 
Perth and Dundee, furnish sufficient evidence, that to assume the total num* 
ber of the proclamations as the amount of marriages, in any case, is exceedingly 
fallacious. For example. Table III. shows that in Edinburgh, in 1839, the 
proclamations of marriages amounted to 1269, whereas the number of regular 
marriages (Table 1.} amounted only to 1026. A similar difference will be ob- 
served between the amount of proclamations and the number of marriages du- 
ring the several yealrs for all these towns, arising from a number of the parties 
residing in different parishes, in which oases there are two proclamations for 
one marriage. The arrangement which has been followed in these tai)les is 
that lately adopted in the Glasgow mortality bills ; and, in the event of the 
clergyman who celebrated the marriages, as well as the other parties con- 
cerned, having adhered to their strict line of duty in enforcing the parties 
married to produce the proper warrants of ttie proclamations of banns from 
their respective parish^ the accuracy of the results in these tables is not to 
be doubted. lt% known, however, that several irregularities take place with 
regard to the fulfilment of the law, In relation to the proclamations of mar- 
riages, — a circuthstance which nCcC^rily produces some inaccuracy, hoAvcver 
slight, in the results brought out in the marriage tables. 

The proclamation fees are considerably lower in some parishes of Scotland 
than in others, and parties have been known to make false statements of their 
places of residence to CsCs^e paying toe higher fee ; this has taken place 
more especially in those cases where one of the parties resided in the parish 
where the low fees arc paid. In other cases this irregularity has taken place to 
save the payment of double fees, which would bo necessary, were the parties 
proclaimed in their respective parishes os required by law. Cases are also 
known in which ministers have married parties on the production of one 
warrant, although the patties were known to have resided in different pa- 
rishes : so that marriages have taken place in a few instances where the war- 
rants went not oallad for. On the other hand, some cases have occurred in 
which the pmi;ie8 were not married although the warrants were called for. 
These cases may therefore be considered as balanobig each other ; and not- 
withstanding these irregularitiesi the foregoing tables of marriages, con- 
structed as they are iVom the returns made by the respective session clerks, 
m&y be cdiilldered as nearer to the truth than any tables in other depart- 
ments of vital statistics in Scotland, arising from the very defective and par- 
tial system of registering births mia deaths that exists in toe country. 

Edikburgh. 

It will be found, that of the inhabitants of the city of Edinburgh, indnding 
the parishes of St. Cutobert’s and the Canongate, toe average annual number 
of males married during the years 1839, 1840, and 1841 is 1009|1, females 
1050^ ; the total average annual number of individuals married during these 
years being 2060. 
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Therefore the average annual number of males 
married in Edinburgh, compared to the num- 
ber of male inhabitants ascertained by the 

Census of 1841, is as 1 to 60*725, or 1*646 per cent. 

The average annual number of females mar- 
ried, to the female population, as 1 to 73*185, or 1*366 per cent. 

Greater proportion of the male than of the fe- ■' ■ 

male population married, by 0*280 per cent. 

While there is on an average of these three years 0*280 per cent, more of the 
male than of the female population of Edinburgh married, it appears that on the 
average of these years there is 3*87per cent, more females tlian males married*. 

The average annual number of individuals married, to the total population, 
is as 1 to 67*078, or 1*490 per cent. 

It will be observed, that in the different tables of the proclamations of 
marriages, it is assumed that all the females alter marriage went to reside in 
the parish to which their husbands belonged, and the females of the double 
j)roclainations are accordingly deducted to obtain the amount of the resident 
marriages. The following table is constructed on this principle. 

Table XI. 

Exhibiting the proportion which the resident marriages in EDINBURGH 
and suburban districts of St. Cuthbert’s and Canongate, during the years 
1839, 1840 'and 1841, bear to the population of these years. 


Yuarsa 

Population. 

MarTia||;ea. 

Proportion of MarriaRCE to the 
Pcpolatlon being as 1 to 

m 

137,756 

137,986 

138,182 

1030 

998 

1007 

133*743, or 0*747 per cent. 
138*2«», or 0*738 ... 

137*231, or 0*728 ... 

The average annual amount of marriages, to the mean po- 
pulation, of these three years, hdng aa 1 to 1^*304, or 0*733 
per cent. 


Leith. 

It will be found, that of the inhabitants of North and South Leith, the 
average annual number of males married during tlie years 1839, 1840, and 
1841 is 255 ^, females 246 ; the total average annual number of individuals 
married during these ycafs being 501 

Therefore the average annual number of males 
married in Leith, compared with the num- 
ber of males as ascertained by the Census 

of 1 841, is as 1 to 51*857, or 1*928 per cent. 

Tlie average amiual number of females mar- 
ried, to the female populaUon, is as 1 to 61*508, or 1 *625 per cent. 

Greater proportion of the male than of the fe- 

male population married, by 0*303 per cent. 

While there is on an average of these three years 0*303 per cent, more of the 
male than of the female population of LeithTuarried, it appears that on the ave- 
rage of these years there is 3*65 per cent, more males than females married f. 

* By the Census of 1841, there are 125*37 females to every 100 males in Edinburgh, 
t By the Census of 1841, there arc 114*27 females to every 100 males in North and aoutb 
Leith. 
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The average annual number of individuals marriedi to the population, is 
as 1 to 56*593, or 1’767 per cent. 

Table XII. 

Exhibiting the proportion which the resident marriages in the parishes of 
North and South LEITH, during the years 18S9, 184!0 and ISd-l, bear to 
the population of these years. 


Yoom. 

Population. 

Maniages* 

Pr^rtion of Marriages to the 
Population, bettig as 1 to 

1839. 

1840. 

1841. 

27,846 

28,103 

28,372 

246 

246 

274 ' 

113*195, or 0*883 per cent. 
114*239, or 0*876 ... 

103*547, or 0*965 ... 

The average uinual amount of miLmugea, to the mean po- 
pulation of these three years, being as 1 to 110*063, or 0*008 
per cent. 


Edinburgh and Leith. 

As the inhabitants of Edinburgh and Leith are so intimately connected 
with each other, tlie results obtained from the marriages of the two com* 
bined, to their united population, may be the nearest to the truth. These arc 
as follows. 

Of the inhabitants of Edinburgh and Leith, the average annual number of 
males married during the years 1839, 1840 and 1841 is 1265, females 1296^ ; 
the total average annual number of individuals married during these years 
being 2561^. 

The average annud number of males married 
in Edinburgh and Leith, compared with the 
number of males as ascertained by the 

Census of 1841, is as 1 to 58*935, or 1*696 per cent. 

The average annual number of females mar- 
ried to the female population, as 1 to 70*969, or 1*409 per cent. 

Greater proportion of the male than of the fe- 

male population married, by 0*287 per cent. 

While there is on ah average of these three years 0*287 per cent, more of 
the male than of the female population of Edinburgh and Leith married, it 
appears that on the average of these years there is 2*41 per cent, more fe- 
males than males married *. 

The average annual number of individuals married, to the total population, 
is as 1 to 65*026, or 1*537 per cent. 

* By the Ceasns of 1841, there are 123*40 females to every 100 males in Edinburgh and 
Leith. 
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Table XIII. 

Exhibiting the proportion which the resident marriages, in EDINBURGH 
and LEITH, during the years 1839, 1840 and 1841, bear to the popula- 
tion of these years ; also the average annual amount of marriages to the 
mean population. 


Years* 

Popidation* 

Marriages* 

Proportion of Marriages to the 
Population, being as l to 

1839* 

1840, 

1841. 

165,602 

166,089 

166,554 

n 

129- 782, or 0-770 per cent. 

133-512, or 0-748 ... 

130- 019, or 0-769 ... 

The average annual amount of resident marriages, to the 
mean population of these years, being as 1 to 131'088, or 
0-762 per cent* 


Glasgow. 

The tables of marriages published in the Glasgow Mortality Bills for 1 839, 
1840 an<l 1841, show that of the inhabitants of the city of Glasgow and the 
suburban parishes of Barony and Gorbals, the average annuid number of 
males married during the years 1837, 1838, 1839, 1840 and 1841, was 2186^, 
females 2166J; the total average annual number of individuals married 
<luring these years being 4353. 

Therefore the average annual number of males 
married these five years in Glasgow and 
suburbs, compared with the number of 
males as ascertained by the Census of 

1841, is as 1 to 61*333, or 1*630 per cent. 

The average annual number of females mar- 
ried, to the female population, as ....... . 1 to 68*325, or 1*463 per cent. 

Greater proportion of the male than of the 

female population married, by 0*167 per cent. 

While there was on an average of these five years 0*167 per cent, more of 
the male than of the female population of Glasgow married, it appears that 
on the average of these years there was 0*887 per cent, fewer females than 
males married*. 

The average annual number of individuals married, to the total population, 
is as 1 to 64*813, or 1*542 per cent. 

* By the Census of 1841, there were 110’41 females to cveiy 100 males in Glasgow. 
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TAAhK XIV. 

Exhibiting the proportion which the resident marxiageB in GLASGOW and 
Suburba» during the years 18S7> 1838, 1839, 1840 and 1841, bear to tlie 
population of these yeans; abo the average annual amount of marriages 
to the mean population. 


Temv. 


Itfftnkges. 

Pr^ortlon of Marrisgea to Uie 
PtfpOllttiott, being us 1 to 

183/. 

1838. 

1833. 

18*10. 

1841. 

■ 

1987 

8193 

9177 

2294 

2382 

128*800, or 0*780 per cent. 
116*457, or 0*868 ... 

127*272, or 0*824 ... 

118*962, or 0*840 ... 

118*444, or 0*844 ... 

Tlie average annual amount of marriages* to the mean 
population of these five yean, being as 1 to 120*290* or 0*831 
Xier cent. 


Abrrdsen. 

It will bo found, tbat of the inhabitants of Now and Old Aberdeen, the 
average annual number of males married during the years 1837, 1838, 1839, 
1840 and 1841 is 453^, females 454 ; the total average annual number of 
individuals married during these five years being 906J. 

The aveit^e annual number of males married 
in Aberdeen, compared with the number 
of males as ascertained by the Census of 

1841, is as . 1 to 62’609, or 1*597 per cent. 

Ihe average annual number of females mar- 
ried, to the female population, as ....... . 1 to 80*266, or 1*245 per cent. 

Greater proportion of the males than of the 

female population married, by 0*352 per cent. 

While there is on an average of these five years 0*352 per cent, more of 
the male thab. of the female population of Abewleen married, it appears that 
on the average of these years there is 0*30 pet cent, more femalt» than moles 
married*. 

The average annual number of individuals married, tothc total population, 
is as 1 to 71*4.41, or 1*399 per cent. 

* By the Census of 1841, there were 128*59 females to evoy 100 males in Aberdeen. 
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Table XV. 

Exhibiting the proportion which the ret^dcnt marriagos in ABERDEEN, 
during tiie years 18S7, 1838, 1839, 1840 and 184<l, bear to the population 
of these years i also the average annual amount of marriages to the mean 
population. 


item. 

Peptaatiao. 


Proportion of Marringes to the 
Fopalation, being as 1 to 

mr. 

61,985 

460 

134-750, ot 0*742 per cent. 

ms. 

62,679 

456 

187*488, or 0*727 

1839. 

63,866 

483 

146*341, or 0*683 ... 

1840. 

64,068 

64,778 

485 

147-282, or 0*678 ... 

1841. 

479 

135*235, or 0*739 ... 

The aterftge annual ainoatit of rofildent manriages, to the 

moan po^nilation of these five ycarB» being as 1 to 140-004, or 
0*714 per cent. 


Perth. 

It will be found, that of the inhabitants of Perth and suburban district 
of Kinnoul, the average annual number of males married ’during the years 
1837, 1838, 1839, 1840 and 1841 is 140, females 148f ; the totol average 
annual number of individuals married during these years being 288Sf. 

The average annual number of males married 
in Perth and Kinnoul, compared with the 
number of males as ascertained by the Cen- 
sus of 1841, is as 1 to 73*471, or 1*361 per cent. 

The average annual number of females mar- 
ried, to the female population, is as 1 to 80*094, or 1*248 per cent. 

Creator proportion of the male than of the _ 

female population married, by 0*1 1 3 per cent. 

While there is on an average of these five years 0*1 1 3 per cent, more of 
the male than of the female population of Perth married, it appears that on 
the average of these years there is 5*66 per cent, more females tlian males 
married *. 

^ Tlie average annual number of individuals married, to the tottd population, 
IS as 1 to 76*879, or 1*300 per cent. 

* By the Census of 1841, there were 115*65 females to every 100 males in Perth. 
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Table XVI. 

Exhibiting the proportion which the resident; marriagea in PEHTH and the 
suburban district of Kinnoul, during the years 1837» 1838, 1839, ]84>0 
and 1 841, bear to the population of these years; also the average annual 
amount of marriages to the mean population. 


Yciuras 

Population. 

Martiages* 

Proportion of Harrlageii to tho 
:^pulation, boing as l to 

*1837. 
1838. 
1830. 
1840. 
1811. 1 

22,480 

22,409 

22,330 

22,251 

22,172 

H 

158*373, or 0*681 per cent. 
154-544, or 0-647 ... 

145-947, or 0-686 ... 

175-204, or 0-570 ... 

167-969, or 0-595 ... 

The averago annual amount of resident marrii^esy to the 
mean population of these dve yearsy being as 1 to 159*738, or 
0*626 per cent* 


Dumdbb. 

It will he found, that of the inhabitants of tho town of Dundee, tlte nvc* 
rage annual number of males married during the years 1837, 1838, 1839, 1810 
and 1841 i8 519f, females .504;^^ ; the total average annual number of indi- 
viduals married during these years being 1023j‘. 

Therefore the average annual number of males 
married in Dundee, compared with the to- 
tal number of males as ascertained by the 

Census of 1841, is as Ito 54*486, or 1*835 per cent. 

The average annual number of females mar- 
ried, to the female population, is as 1 to 65*904, or 1*517 per cent. 

Greater proportion of the male than of the 

female population married, by 0*318 per cent. 

While there is on an average of these five years 0*318 per cent, more of 
the male than of the female population of Dundee married, it appears that 
on the average of these years there is 2*96 per cent, more males than females 
married *. 

The average annual number of individuals married, te the total population, 
is as 1 to 60*109, or 1*663 per cent. 


♦ By the Census of 1841, there were 117*37 females to every 100 males in Dundee. 
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TABLf XVII. 

Exhibiting the proportion which the resident marriages in DUNDEE, during 
the years 1837, 1838, 1839, 184*0 and 1841, bear to the population of these 
years ; also the average annual amount of marriages to the mean popula- 
tion. 


Ycftro. 

Population. 

Marriages. 

Proportion of Marriages to the 
Population, being os 1 to 

1837. 

1838. 

1839. 

1840. 

1841. 

54,487 

66,158 

57,897 

59,691 

61,640 

506 

535 

550 

47S 

529 

107*649, or 0’929 per cent, 
104-964, or 0-962 ... 

105*267, or 0*949 

124*876, or 0*800 ... 
116-332, or 0*859 ... 

The average annual amount of resident niarriages, to the 
mean population of these five years, beiDg as 1 to 111*426, or 
0*897 per cent. 


•Table XVIII. 

Average annlinl proportion of marriages in the towns comprised in the Re- 
port compared with each other. 



Marriages 

of 

Individuals 
os 1 to 

Per. 

centage. 

Marriages 

to 

Population 
as 1 to 

Per- 

centage. 

Edinburgh and Leith 

Glasgow and Parishes 

Aberdeen.... 

65*026 

64*813 

71*451 

76*879 

60*109 

1*537 
1*642 
1*399 ; 

1*300 
1*663 

131*088 

120*290 

140004 

159*728 

111*426 


Perth and Kiunoul... 

Dundee 



GENERAL REMARKS. 

The principal objects held in view in arranging the foregoing statistical in- 
formation, have been to exhibit as accurately as possible the annual number 
of individuals married who are resident within the boundaries of the chie.f 
towns in Scotland, and to compare the amount of annual marriages which 
take place on an average of years, in the belief that observations on the dif- 
ference in the amount of annual marriages in those towns where the condi- 
tion of the inhabitants is so various may lead to interesting results. 

The diiferences in the amount of these annual marriages arc found to bo 
very great ; but to point out the exact causes of these differences would re- 
quire a more minute and accurate knowledge of the moral condition and 
physical circumstances of the people than we are possessed of, and would 
exceed the limits of this Report ; but by the statement of facts contained in 
the preceding pages an advance is made which has long been desired in 
Scotland, where so little attention has been generally paid to vital statistics. 
The tables ’Open a new held, though still a limited one, to the statist whose 
object it is to trace the immediate causes of changes which affect the welfare 
of the people, with a view to suggest such improvements as nmy arrest in 
its progress a retrograde movement in the condition of the inhabitants of 
large towns : a movement to which public attention has lately so frequently 
been drawn'. 

To acquire, for instance, a correct knowledge of the causes of the great 
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difFerenee in the amount of annual marriages in Perth and in Dundee, would 
be of -moment. These two towns are situated within twenty miles of each 
other, with every facility of intercourse by coach and by steam-boat. 

A large proportion of the inhabitants of Perth are in easy and comfortable 
circumstances ; and it will be observed, that the average annual amount of 
marriages in that city for the last five years is 1 to 159*72, while in Dundee, 
where there is a large proportion of poor and destitute people, as appears 
from the great proportion of burials at the public expense, the average an- 
nual amount of marriages for the last five years, to the mean population, is 
as 1 to 111*42! 

In Edinburgh, exclusive of I.eith» the average anipal amount of marriages 
for the last three years, to the mean population, is as 1 to 196*39, while in 
Leith, with numerous poor, they are as 1 to i 10*06 to the mean population of 
these years. In Glasgow and suburbs, where a very large proportion of the 
inhabitants is in desdtute circumstances, arising from the influx of labour being 
greater than the demand, and from other causes, the average annual aimmiit 
of marriages, to the mean population, for the last five years, is as 1 to 120*29. 

And in Aberdeen, where the poor aud destitute bear a much smaller pro- 
portion to the whole inhabitants than they do in Gla^ow, thee average an- 
nual amount of resident marriages is as 1 to 140*00^. It woidd appear 
from these observations, therefore, that in those towns where there is the 
greatest amount of poverty and destitution, and where, as will afterwards 
appear, the mortality is greatest, the annual number of marri^es is the 
greatest. It is to be ftored a moral law is here shadowed out, the result of 
physical oauses ; but we woujkl not, however, be understood as coming at 
once to tois concluitoBf although in accordance with other observations, as 
there m much yet required to ^ done by the statist before we can arrive at 
a full and acenrate hnowledge of* the socj^ condition of the inhabitants of 
large towns in Scoflunid. Were the regiaters so kept that we could as(v>rtain 
the ages and oecupiU^iM of the parties married, mure light would be thrown 
on this subject. 

The law for the regulation of marriages in England allows parties from a 
distance, by a residence of eight days before marriage in any of the towns, 
to be recorded In the liegister of Marriages as inhabitants of the town. 
This is understood frequently to take {dace, and more especially where one 
of the parties is an inhabitant of the toirn; consequently the amount of 
marriages for smne of these towns, as exhibited in the reports of the Hegi- 
stmT'^neral, must appear greater than they really ere; and, com^xired with 
those towns of Scotland for which the marriages are stated in the preceding 
pages, would lead to inaccurate results. It would be desirable to ascertain 
toe amount of the male and of the female inhabitants married of each town 
and district, which is not shown in the Rcgistrar-Gcnerars r^orts, with a 
view to give an accurate knowledge of the proportion of the marriages in 
any ipven place to the populaUbu of that place. It is necessary to remark, 
that in tlm pteemding tables of marriages, instead of deriving our iufonna- 
tion tonn tl^ amount of marriages which take place, and whiefa are nearly 
as im;^U^ectly recor^d in some registers as the births, owing to the caro- 
ittattention of the parties themselves, we weto oldige<l to have 
reocMune to too records of the proclamations of marriages, to which, in ali 
of regular mftrriages in Scotland, both the parties married and the 

* It ti also worthy at obsmBtion, that in Fertb, on an average of years, there are jin- 
nuriiy lawried t^moce females than males; in Dundee 15f more males tlian females ; itn 
Edinburgh 414 females than males ; in Leith 91 more males than females ; in GlaSROW 
2 t 4 tr mom nul^ tons femaks; sod m Abtmkm ijsaorsfaugudes torn males. 
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clergymen who celebrate the marriages^ are bound by law strictly to ad- 
here. Were records of marriages as strictly enforced as those of the pro- 
clamations, we would have been enabled to avoid errors to which our present 
statements are liable. 

A uniform and well-digested plan of registers for England, Scotland and 
Ireland, and also for exhibiting the infonnation deduced from them, would 
obviously be nf high importance ; and the results obtained by this uniform 
plau, by showing the effects produced on the amount of births, marriages, 
disease and death, by the condition of the people in different states of so- 
ciety, whether of town or country, rich or poor, of sedentary or of laborious 
employments, might ultimately lead to salutary laws for the amelioration of 
the condition of the people. 

The system adopted in the registers of marriages in England, and the 
mode of publishing tlie amount of individuals marrietl in the large towns, do 
not admit of an accurate comparison with the amount of individuals married 
in towns similarly situated as to local circumstances in Scotland. 

The extent to which prudential motives operate on the respectable portion 
of the mechanics and artizans of towns in prevention of early maiTiages, 
appears to be considerable. The desire to establish themselves first in com- 
fortably furnished houses is alone a sufficient check. But if we look to the con- 
dition of tliat numerous class of the inhabitants of towns who have sunk — 
more especially of late years — into a reckless state of poverty, and where the 
prevalence of fever and other diseases, together with a limited supply of work 
by which they can earn a livelihood, have reduced masses of them to au 
extreme state of wretchedness, wo shall find a very different feeling. In the 
large towns of Scotland this wretchedness is known to exist not only from 
personal inquiry, but it has been ably pointed out in late publications *. 
So far from it operating as a check, tho very hopdlessness of their condition 
would seem to make this class blind and callous to consequences ; and unions 
arc formed which ultimately can only enhance their sufferings. 

The importance of obtaining correct statistical information, therefore, us to 
tiic amount of annual marriages among the differed classes of society requires 
no further illustration; and though we are aware of the caution to be ob- 
served in coming to any conclusion from the facts yet obtained and detailed 
in the foregoing pages (imperfect as the system of registration may be from 
which our data are obtmned), yet these data prove that the greatest autouut 
of marriages is found to take place in those localities where the greatest 
proportion of the wretchedly poor are congregated together ; and this fact 
goes far to strengthen the o|»nioa that the diminution of destitution, by 
raising a great mass of the town population above their present reckless state 
of poverty, would jMTOve a salutary check upon early marriages, by giving a 
taste for the comforts and decencies of lifef. 

* See the work of Dr. Alison, Pmfsssor of the Institutes of Medldne in Uie University of 
Edinburgh; of tiio Hon, Archibdd Alison, Sheriff of Lanarkshire; and of the Rev. Dr. Chal- 
mers, Professor of Divinity in EdinbuTvh, on the poor. Die pubHcatHms of C, R. Baird, 
Esq., Captain Miller aud the late Dr. Cowan of Glasgow, Mr. Wilson cd Aberdeen, Slteriif 
Barclay of Perth, the llev. Mr, liCwis of Dundee, Mr. Simons, Dr. Tiqrlor, Mid many others. 

f It may be n^iced in pnxrif of the effect of habitual destitution ou marriage and population, 
that ffie handloom weavers, the poorest Inhabitants of Glasgow, are known to marry earlier 
than any other class. This fact is stated by Mr. C. R. Sair^ in his ‘ R^ort on the General 
and Sanatory Conditiott df the Wtwking Classes and the Poor in Cdosgow.' And 455 
weavers out of work, whose cases were examined and reported to tlic Assodation for loquiriiig 
into the Pauperism of Scotland, in Edinburgh, by Captain Miller of Glasgow, had among them 
18S1 children. Many other striking exatnplOs to the same effect are stated by Dr. ARSou in 
his woric ea the Poor-Law of Scotland. 



Table XIX.— >Absttact of Births aod Baptisms* as engrossed in the Registers of Edinburgh mid Parbhes. 
1839 . I 1840 . I 1841 . | 
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births and baptisms. 

The inattention tvhieh jpretaib ainong {>arOnts in Sedtland In regard to the 
ireoording of the birthe of their chil^^n in the publih regiaiets^ even though 
the parties} themtelves continue to experience great inconvenience on many 
occasions on account of die olhllridh^ is so very grehVas to render the ab< 
streets of births of no at'fttt tn thi statistic in id for at least as regards the 
statistics of human life. If #e ccidpdre thd proportion of births recorded fur 
England and Wales, as exhibited in the Re^stlfait Oeneral’s Report for 
1839-40, the year for which the number of bikbi for England have been 
most fully ascertained, we ta«f form a pretty coril^t judgement of the ded- 
ciency or the registebs of births In Scotland. The proportion df births re- 
corded for En^nd and Wales for* 1839-40 to the p^ulation of 1841 is 
8*153 per cent., while the number of births or baptisms recorded for Edin* 
burgh and Eeitb for thb yedtU exhibited in the pfehedihg abstracts, to the 
mean populadohof these 1X0*992 pef dent.; for Aberdeen 1*3 11 per cent. ; 

for Gtas|^ 1*1^ per cent.; for Dufldee, 1^497 per cent; and for Perth 1’704 
per cent. It Wui tfaim be perceired that the smallest proportion of births or 
baptisms are redprdea fdr Ealhbdign hnd Leith, and gfotUest for P(>rth ; 
and that tiie whole, of these records ate so incomplete, as to give hd indica- 
tion of ute true hUfimer of birihS for these towns. 

The preceding SbSIricts of biribS or baptisms are useless to the statist, 
and the only advantage tb Iht dNdved Ibom their publication is the proof they 
afibrilof the ttttet it^cietiey of tiN} present mode of legisforiug births m 
ScodaUd, add tb shew the hecessitw there is for sothe legislative measuio 
beit^ obtained to remedy this great natiohai defect. Among the publip as 
Veil as private advantages whidh VOUld arise foam the improvement of Scotch 
iN^fors Cf birtiis, R mht be tdrnifobed, that, in thd aVeni of an alteration 
taking place in llie Poor Laws o£4he country, complete registers of this tia.> 
ture would be the mOst legitihlafo and least inCoavanteut means of proving 
tito bittn^plaoe of parties t^ulring aid fopm tha public funds. 

More' than one attempt has beCh inhde in Olhsgow to obtain complete re- 
turns of the amount df <|hildren baptised, from the clCigymeh of tdl denomi- 
nations, within the limits of the buls of mortality, without leading to a 
satisfactory rmhlt. It is therefore to be feared, that this very important 
branch of the vual statixtiw of Scotland must rehuiin ihComplete till Govern-. 
ment be induced to apply a remedy* 
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bbpobt — 1842 



Total deaths 



.• o ^ 

O CO 2 
ft 

w J o 

<Of^ 

o = 5 



1836., 1837. 1838. j 1839. 1840. 

Total bur^ in the City and Suburbs 9143 10886 7515 8130 9541 

Deduct still-born children and premature births 702 616 583 60S 720 

Total deaths 8441 10270 6932 ' 7525 8821 








































« jaCYIIL— A bstract of Aberdeen MoEiAMry 'Swl. 

AbstnMft rftheSwnli^of Bond* iafte ABERDEEN aidSuburtw Krtrictt; jtoAoii^tlie TottI mami ol'Dwths, exclusive of still- 



Ketorns of tbe stili-boni cMMiea have onfy been tecdvea from two of tlie above borying-grounds, Viz. St. Kicholas’s and St. Peter’s, and even 
in tbc Registers of these groTOdstbe are bat anperfecliy recorded; so that the proportion of the amount of bonais to the popidation is 

greater in Aberdeen than appears from these Tables. 










































Table XXIX. — Absteact of Perth Mortality Bill. 

Abstract of the Amoont of Burials m the Gty^f PBKTH and Suburban District of Xinatml: also riiotrii^lte^Kiital amount of Deaths, exclusive 
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It is ascertained that daring 1837 and the four fdibwing years^ thm have heea on an avorage seven inhabitants of Kinnoul buried elsewhere. 
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TA8J.K XXXn.— Exhibxtlna 
18penod»of lii« at which they] 
the population. 


of fatal ca^eif of that occurred m the Oitv ot EDINBURGH and 

a; With catculations showing the total numberof deatoc ateadi period, and the 

1839. — Population 


Under 1 s 5 lO 15 30 39 40 r )0 

1 8c under fknnder dc under 8c under ' j^und^ founder & under 8c under & under 
Year. 9. ft. 10. 15. 90. 30, 40. 60 OO. 



TotdL.oiw./v. 

Proper, to whole laJI* 
Deaths hMiltoljr^ 
To the Pophlaliint. 






























































































^rASLB; XXXIV.-— Kthihitmg; number of fatal cawi* of diHeaaa that occurred in the City of El>INBt JKGH and 
18 penods of life at which they tooh nlaec ; Mrtth calculations showing the total number of deaths at each period, and the 
the population —Population 



19 30 

& under ft under 
20. 30. 



40 

ft under 
90. 


lieart, of ««<«•«. 
Hooping^ough 
IniU^malioii .. 


Nervous 

Seetlet Fever .4 
Smell-pox 
Miscellaiieous .. 


1 ^ ' ««« 1 
21 U to 0 22 10 

21 a I ... 2 1 I 

n w 11 2 M u e 

12 10 8 12 7 1 4 




Total.. 

«17 

Proper, to whole ’ 

Lf*^ 

Deaths Is as 1 to . 

To tbe Population. 



23d j 

168 

81 

16» 

297 

WO I 

2 ir<$ 

432 


118 

393*0 

84f*7' 

17042 

i»e7'> 

485*2 


866 

339 

97 

* IO>6 


TabIiS XXXV.^£lsMbPHig (he ntouber «f Calal eases df disease fhi^oacttrred m North and South X^EITH during 
ahowmg the total number of di^hi at eaeh penod^ ahd thopioportiita ^kh these, and the tnuaber of deaths from the 

1840 — PopulaUoxi 


Aedd^ts 


Bowel Cotuiaid^ti 

CatExth 

Chsldt^h 

























































































ubuirliaa di«tnct« of St. Cuthbert’s and the Coaongate dtmng the year eiulmg December 31, 1841, claantlrd according to 
iToportion which these, and the nauibec of deaths from tlie several aisea8ca» bear to the total number of deaths, and also to 
■38,183. 


85 90 95 100 

&undi!r & under de under 
QO, 05. 100,1 words. 


Agee not 
oscer- j 
tained. 


Total. 

li 

SB 

^5 



56 61 
172 m 
32 37 
111 
2 9 

36 

27 26 
310 307 
63 84 


87 40-3 
434 80 

69 60-8 
249 14 0 
n 318-8 
36 97*4 
53 66*1 
617 5-6 

147 23-8 
378 9 2 


1588*2 

318-3 

2m>2-6 

554-9 

12562*0 

3838*3 

2607-2 

223-9 

940-0 

365-5 

4 ) 4-9 

2159-0 

2657*3 

544*0 

12562*0 

5757*5 

1685*1 

5117*8 

639*7 
































































































|he yeat sit ^841, (^«iAed iiocording to IS Mtiads of life lit wMch they took place ; witii ctdeuletione 

ievcral diSciutee, beat to the total liulnber Of iiaatHst and alto to the popolatlim* 

|»,373, 

^ 6o 70 7S 80 85 90 . 95 100 Ages not Proportions to the 

&nndet ftoiider ftnlider dtttiider ftiihdet fltittdet «tte- asCCN Total. r,-,. , 1 

70j 75. 80. 85i 98; 95. 100. i^ards. tadned. 

F. M. F. M. F. hf. F* DI.If. M. F. M. F. M.If. M.If* M* 1 F. 


2 1 1 
8 9 9 12 


16 

19 

n 

38>3 

Si8l*s 

"4# 

i77a-« 

itrafS 

saw 


5 20 i 23 0 I 1091*2 
46 80 

6 13 


613*0 28872 0 
122*6 6674*4 
4M 21m 
1676*2 
1289-6 


1 0 46*283 


12 

24 


U 

7 

7 

8 


.i» 

... 

2 


1**1 

... 

... 

1 

1*31 


1 

... 


669 783 


Vnwhaven 




































Totali ♦; m 80 fII7 

Pn^ttr. t6 whote ^ in^ t 

Deaths Is as 1 «o ijw 1 1 w 

TotheP<^ttlat4oa.'l<t«4 7Ui> !SS9'7 











































































I 64 4r Wi W' le- 4 
I 17-» ' SM>4 ’ S0« 71*8 71*8 • 387* 

|f|ft , 99(H» 134»4 im ?m9 90tKk» 18841* 































XL.-^£shtbtting thp number of oiukmi -of disease that occurred in Ijio C^y of ABKHDEiSN and 
olculations showing tlic numW of deaths at each nenod, and the proportion whtc^ these, and wie numtw or 

1840.*— Population 


5 

10 

funder 

&un^ 

10. 

IS. 


30 

40 

SO 

& under 

Sc under 

A under 

10. 

50. 

60. 



123 

m 

109 

11-2 

UB 

W 

830-0 

mi 

5«;-7 


it»a imnte nf Utfi^ mm ^beapa Qnvfc ocsonaad in the City of ABKmyjBljiN and 

calculations showing the tmk mm\m of d i w t hs ft oao^ period, andthr ipropoHioii wmflb •M the luimlicr oi 

" 1841. — Population 

ii.-i'..:i,.vv ij...| i| rp i|~irp2|Tp 

Aged « •i?*^i^*'*i^**t3'**t<'**| I I #•* I *•* I 

BovdOoUi^tl. 0 0* -*1 1 ImI I li 11 1 

Catanb 

ChadU^ 

Croim 

4 ^«** fr 

H6$d, <rf*#*^#**«**j(» 

Heart, 

IfilbmiaaHoii 

Meaate 

Scaise|i **'**' 5 ‘ 













































































































































































tho subtirMui district of Kinncml) during the year ending Decembor 31, 1887t claasiflcd according to 18 periods of life at which 
and the number of deaths from the several diseases, bear to the total number of deaths, and also to the population. 

19,679. 



the suburban district of Klnnout) during the year ending December 81, 1838, dasslfted according to 18 periods of life at which 
and the number of deaths from the several diseases, bear to Uie total number of deaths, and also to the population. 

19 , 507 . 































TABij.fi XLtV. — Exhibiting the mimljcr of Mfil cfiaos of dixCMie that owswrred In tho City of PEHTIt (not idclnding 
uhich tbc 7 took plAce ; with colcnUtions showing tho tatnl number Of defttbe »t each perio<l» and the proportion whieh 

1 bdj) . — Pupulution 


Under 

I i &. under 1 & under I dc under 1 8t under I it under 1 A under I Ik under I dr under I it under 
Venr. 



TititA XUV.-^Exhibiting the nutuheruf fttnl reset of ditiduie that ocoumd in the City of PEKTH (not including 
which they took placo $ with indeiilatiniui showing the total ntliiiher of deaths fit eaeh neidnck and the pwportion whtrh 

1810 .— J*opulatloU 


Amdenta 

Aged ; 

Aitliina 

jBoirel Coiiiipiitinta. 

Catatrlt 

Childbirtli 

Croup 

DOi^IXe 

Dropsy 

Fevor- r* 

Head, of 

Heart, 

lloopiog^ugli eM d 
luftainmktloQ I 

Meailea* 0 

Kerroufi 41 ^ 

Seafkt Fe^et •#. m. 







































































































Tabi.« XIiVl. — Kxbibiting the irambcr of ease* of disease that oeconed in the City of PERTH (not induding 

they took place ; with <»lcttlations showing the total number of deaths at each period, and the proportion which these, 

1841 . — Population 



Under 

1 

a 

1 

& under 

ft under 

Year. 

2. 

a. 



Acddeuts 1 1 ... I 

Aged 

Asthma 1 

BomtI Complaints. 10 8 5 

Catarrh ............ a 1 ... 

Childbirth ... 

Croup ... 2 

Decline 2 8 1 

Dropsy 

Fever 3 

Head, of 1 ... 2 

Hearty of.. 

Hooping-^cough ... 2 3 3 8 

j Inilaunmatioii 4 5 2 2 

Measles 1 3 1 

Nennous 8 13 2 1 

Scarlet Fever 

Small-pox 

Miseellaneous 


Total 

68 

40 

Proper, to whole 
Deaths is as 1 to 

1 6-8 

11-6 

To the Population. 


482*3 


XABLS A.i^vti.--Exhibitmg the number of fatal eases of disease that oceumd m the town of OUNDEE dunng the 
the total ntunber of deaths at eaoh iteriod, and the proportion wkidi these, and the number of dnsthafrom the eevor^J 

- 1839. — Population 


Aceidents 

Aged 

Asthma 

Bowel Complaints. 

Catarrh 

ChOdbirth 

Croup 

Decline 

Dropsy 

Fever 

llead, 0^4 

Hearty of. 

Hooping-cough ...| 

ludamuuuloti 

Measles 

Hervous 

Scmrlet Fever ...... 

Small-pO;! 
Miscelfiui«ow> 









































































he subarban dintrict of Kitmoul) during the year endsnfrDeceinlier SI, 1841, damiiied according to 18 periods of life at which 
md the number of dieaths (rom Uic several diseases, bear to the totid number of deaths, and also to the peculation. 

9.293. 



year ending Dcccmlier 31, 1839, classified according to 18 periods of life at which they took place ; with calculations showing 
diseases, y>car to the total number of deaths, and also to the populnrion. 

67, W. 

































TaSlb XLVll l.-^ExhlUtingtlie number of iatitl coes of diiCMetihaft ocnored In the Town of DUNDEE duringthe 
the total nombor of dcathi at each period, and the proportion which tbeae^ and the number of deatha from the Mveral 

1 840.-O- Population 


Dueatea* 


t 3 5 10 u so 30 40 00 

Sunder dcunder dcUnder fttmder ^ttnider dcunKler 3t under /Sunder ftundcr 

3. 6. JO. 15. SO. 30. 40. 50. 60. 



Total 

Proper, to whole; 
Deaths is as 1 to 
To the Population. 


jraams the of fhial eases of duiM that oeehrred in She Town of DD NDBE during the 

the total number of deaths at each period, and the propoM^ott iShidh thmo, tod the ndlnber of deaths from the several 

1841, —Population 


1U3 

82 

12'8 

1«0 

579-5 

W9 
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[It being found inconvenient to bring in Tables L. to LIV, in Ihcir proper ord^r, the 
render is referred to the end of this Report, after p» 204#] 

Fevers and Eruptive Diseases. 

EDINBURGH. 

Table LV.^Exlnbitingthe average annual number of fatal cases of FEVER at different ages 
which occurred in the City of Edinburgh, including St. Cuthbert's and Caiiongate, du- 
ring the years 1S30, 1840, and 1841, with the proportion which the deaths by fever at 
these ages bear io the whole deaths by fever; also the proportion which the total amount 
of these deaths bear to the mean population. 


Ages. 

Malcf. 

Fetaalci. 

Total. 

Propo 

Idt. 

To the whole 
of the deaths 
by Fever. 

rtions. 

Slid, 

To the 
pcyjulatmn^ 





Per cent. 

Per rent. 

Under 5 years.... 


22 

40V 

I9-410 

0-02.9 

Under 20 years 

47 

49f 

961 

29-743 

0-070 

20 years and upwards 

118 

no| 

228^ 

70-256 

0- 1 65 

Totals 

165 

160 

3^5 

liklooo 

0-235 


of MEASLES. 



Under 5 years 

60| 

45i 

96 

92-307 

0-069 

Under 20 years 

55| 

48 

103^ ^ 

99-079 

0-075 

20 years and upwards 

o| 

0 

0? 

0-320 

0-000 

Totals 

56’ 1 

48 

104 

100-000 

0075 


dasM of SCAHLET FEVER. 



Under 5 years.......*. 

Sr4| ] 

22 

46i 

64-055 

0-0.33 

Under 20 years ...... 

36 

35 

71 

98-156 

0-051 

20 years and upwards 

1 

T 

H 

1-843 

0-000 

Totals 

37 


73i 

"iWooo 1 

"’0“052 


Gases of SMALL-POX. 



Under 0 years. 

34 

29J 

63f 

82«83 

0-046 

Under 20 years ...... 

891 

34 

73| 

95-238 

0-0.>3 

20 years and opw^ds 

2 

ji ^ 

3| 

4-761 

0 002 

Totals 

41i 

3fl| 

77 

lOtHKK) 1 

0*0.56 

Cases of FEVERS and ERUPTIVE DISEASES. 


Under 5 years 

1294 

119 


42-939 1 

0-179 

Undc^ 20 years 

178 

im 

344^ 

59-596 , 

0-219 

20 years and upwards 

lau 

112I 

2331 

40-403 

0-169 

Totals 


w~ 

S7W 

100-000 

■ 0-419 


GLASGOW. 


TAhLB LVL— Exhibiting the average annual number of fatal cases of FEVER at ilifferent 
ages which occurred in the City of Glasgow and suburbs during the years 1837, 1838, 1839, 
184d, and 1841, v^ith the pro^rtion which the deaths by fever at these ages bear to the 
Whole deaths by fever ; also the proportion which the total amount of these deaths bear 
to the mean population. 


^ „ . T- 1 ’ — -1 — — 

Ages. 


Femsles. 

Total. 

Proportions. 

Ist. 

To the whole 
of the deaths 
by Fever. 

end. 

To the 
p^wlation, 

Under 5 years... .9.... 

Ullde^20 years 

20 years and upwards 
Totals 

m 

1664 I 

4^ I 

175# 

142 

341^ 

884# 

■ 

Per cent. 
0*053 
0-129 
0-310 

642# 1 

sMi 

ii76i 

0-445 


I * 1 
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GL A.SGOW -^eoniinued). 

Table LVIL— Cases of MEASLES. 


Ages. 

Males. 

Femalei. 

Totid. 

Propo 

Itt. 

To the whole 
of the deatha 
by Measles. 

rtions. 

2nd. 

To the 
population, 
li64,010. 





Per cent. 

Per cent. 

Under 5 years 

2364 

226i 

4611 

88-087 

0-174 

Under 20 years 

2654 

2544 

620^ 

99-350 

0-197* 

20 years and upwards 

H 

2* 

sit 

0-649 

0-001 

Totals 

26> 

2564 

5234 

100-000 

0-122 


Cases of SCARLET FEVER. 



Under 5 years 

934 

874 

1804 

70-967 

0-068 

Tinder 20 years ...... 

J274 

122f 

2494 

97-959 

0-094 

20 years and upwards 

n 

24 

H 

2040 

0-001 

Totals 

05$ 

125 

2544 

ludWo ^ 

0-'096 


Cases of SMALL-POX. 



Under years 

1694 

1574 

320^ 

85-729 

0-123 

Under 20 years 

1864 

1754 

362^ 

95-120 

0-137 

20 years and upwards 

11 


18^ 

4-H79 

0*007 

Totals 

Wl974 1 

1834 1 

3814 

ibo-oob 

0-144 

1 Cases o'f FEVERS and ERUPTIVE DISEASES. 


Under 5 years 

570. 

541 

nil 

47-559 

0-420 

Under 20 years 

740 


14744 

63-116 

0-558 

20 years and upwards 

491 

8704 

861^ 

36-883 

0-326 

Totals 

1237 

1099 

2336 

100-000 

0-884 


PERTH. 

Tablk LVIII. — Exhthiting the average annual number of fatal cases of FEVER at different 
ages whicli occurred in the City of Perth, exclusive of the huburban district of Kinnoul, 
during the years 1837, 1838, 1839, 1840, and 1841, with the proportion which the deaths 
by fever at these ages bear to the whole deaths by fever ; also the proportion wliich the 
total amount' of these deaths bear to the mean population. 


Ages. 

Maid. 

Fcroakfi. 

Total, 

Proportions , 

1st. 

To the whole 
of the deaths 
by Fever, 

Sncl. 

To the 
population, 
19,435. 

Under 5 years 

f 

13 

H 

H 

13f 

6 

114 

26* 

per cent. 

15*706 
30-890 i 
69-109 1 

Per cent. 
0-030 
0-060 
0-135 

Under 20 years 

20 years and upwards 
Totals 

19 

124 

38* 

lOO-OW) 1 

0-196 


Cases of MEASLES. 


Under 5 years......... | 

Under 20 years 

20 years and upwards 

94 

84 

16* 

18 

92-222 

100-000 

0-085 

0-092 

Totals 

94 

» 4 ' ^ 

IB 

lOO-(KK) 

<1-092 


Cases of SCARLET FEVER. 



Under five years .’] 

H 

■14 

84 

63-235 

'0-014 

Under 20 years 

64 

H 

13* 

98-529 

0-068 

20 years ami upwards 


4 

* 

1-470 

0-(H>l 

Totals a. 

.04 

H 

134 

■'loo-ooo 

0-070 


1 
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PEKTIl — {conimu^). 

Ta 3L* UX.— Cases of SMALL-POX, 






I*roportions, 

Aees« 

Malee, 

Femalet. 

Total. 

1st. 

To the whole 
of the deaths 
by SmalUi^ox 

2iul. 

To the 
i>oimlatlnn, 
Ii>,435 

Under 5 years * 

4 # 

3* 

3* 

Per cent. 
87755 

Per cent. 

0-0 u 


V 

4 

9 

01*8:16 

0 04fi 


- \ 

* 

t_ 

8163 


Totols 

6jf 1 




0-050 

Cases of FEVERS «nd ERUPTIVE DISEASES. 


Under 5 years, 

19| 

20 

39* 

50-000 

0*204 

Under 20 years 

m 

m 

5S| 

6S‘577 

0-268 

20 years and upwards 

13*.. 

.13* 

2*1 

34-422 

0-140 

Totals 

40 1 

m 

79* 


0-400 


DUNPJBE. 

Tablb LX. — Exhihhittg the averi^ annual number of fatal caries of FEVER at dif- 
ferent ages which occurred in the Town of liundee^ during the years 183<). 1«10, and 
1841, with the proportion which the deaths by fever at these jMees bear totlic \\holo d(‘at)is 
by fever; also the pioportion which ilie total amount of toese deaths bear to the mean 
population, ' 



Malw. 

Feinaici«. 

Toul. 

Propo 

lit. 

To the whole 
of the deaths 
by Fever. 

rtions. 

2nd. 

To the 
population, 
so,6yi. 





Per rent. 

Per rent. 

Under 5 years... ...ssa 

*0* 

13* 


19-505 

O-IWJ) 

Under 20 years 

381 

m 

62| 

5i*:}7a 

0*10 1 

20 years and upwards 

29f 

29* 

50 

43-636 

0 098 

Totals 

69* 1 

w 

12t* 

lOO-OOO 

0-20d 


Cwwst^ MEASLES. 



Under S 

444 

31* 1 

95| 

90-251 

0-160 

Under 20 years 

40| 


106 

lOO-OOO 

0-177 

20 years and upwards 

... 

... 

... 

I 

0-000 


' 49* 

M* 

j^jg 

100-lHK) 

0 177 


Cases of SCARLET FEVER. 



Under 5 yfears i 

34* 

33* 

47* 

66-303 

0-079 

Under 20 yeayii 1 

»e| 

33 

63i 

95-370 

0-115 

20 years and upwards 

H 

2 

3# 

4-639 

0-005 

Totals 

88 

' 34* 

74 

Kkwhoo"" 

0-120 


Cases of Slf ALT 

^POX. 



Under JS yearsi^.o,... 

33| 

87* 

71* 

85-258 

0-119 

Under 20 years 

d7f 

41* 

79* 

94-820 

0-182 

20 years apd upwards 

» 

2* 

4* 

5-179 

(V(K>7 

Totak 

88* 

44 

83* 1 

HlO^Ud 

<PHO“ 

Cases of FEVERS and ERUPTIVE DISEASES. 

, 

Under 5 years 

113* 

136* 

8^ 

62-228 

()*398 

Under 20 years 

168* 

KM* 

316* 

4 82-s59:i 

0529 

20 years apd upwards 

83 

38| 

66| 

17-406 

0-111 

Totals 

"iwlf” 

i*}* 

3^ 

IW-OOO 

b-6a 


N.B.-^The Aberdeen records arc not sufficiently perfeet to admit of similar tables for that tow n. 
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In those months in which there are fewer than thirty-one days the proportion is taken as if the mortality in those months had extended at the 
same ratS to that number of days. 






































Mortality exhibited Monthly. 
GLASGOW. 


. RBPORT — 1842 



















Mortality exhibited INfoxTHLy. 
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1S42, 


N 


* As the total number of still-bom children is not ascertained for Aberdeen, the total burials each year cannot be exhibited in the above Table, 



Mortality exhibited Monthly. 
PERTH. 


178 


BKPOnT— 1842. 




Mortality exhibited Monthly. 

DUNDEE. 
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Iable LXV.— Exhi 
the years 1837, 
of deaths during 

CM 

•S 

53 

O 

January 

February 

March 

April 

May 

June 

July 

Augu.st 

Se])teinber 

October 

November 

December 

r/i 

'o 

o 

Total deaths ... 
Do. still born... 

I Total burials ... 


N 2 
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Table LXVI. — Comparative per-ccntage of Monthly Mortality in the dif- 
ferent Towns reported on. 


■ J»... 

Monthly per-centage of Deaths to the whole Deaths ; i 

average of five years. j 


Iklinburgh. 

Olaagow. 

Aberdeen. 

Perth. 

Dundee. 

January 

10198 

12-428 

11-379 

13*561 

14-516 

February 

9026 

10-465 

10-930 

10-829 

10-465 

March 

8-.532 

9-534 

9-433 

8-690 

8*763 

April 

8-679 

8-279 

8*953 

8-778 

8*205 

May 

8-049 

7-392 

8-381 

8-651 

8-497 

June 

8023 

7-171 

7-898 

6-040 

7-561 

July 

7-793 

7-189 

7-000 

6-858 

6-973 1 

August 

7*452 

7-984 

6-498 

7-677 

6-681 

September 

8-219 

7-558 

7-104 

7-570 

6-589 1 

October 

7-566 

7154 

7-173 

7-131 ! 

7-437 

November 

8*904 

7*902 

8*012 

8*054 

7-205 

December 

9-517 

8*948 

9-307 

8*183 

9-068 


PROPORTION OF MALE AND FEMALE DEATHS. 


Edinbuhgii, including St. Cuthbeut's and Canongate. 

By referring to Table L., it will be seen that the total amount of male deaths 
during the three years 1839, 1840, and 1841, is .<5197, and the female deaths 
5363; being in the proportion of 103-1 94 females to every 100 males. 

Ihe average annual amount ot male deaths during these three ytiars iukI- 
ing with 1841, is 1732^, and ol female deaths 1787-j; while the males living 
in 1841 is 61,313, and the females 76,869; being in the proportion of 
125-37 females to everj' 100 males. 

The average annual number of male deaths, 
compared to the males living in 1841 , is 

therefore as ] to or 2*825 pt^r cent. 

And the average annual number of female 
deaths to the females living in the same 

year, as ^ 1 to 42*999, or 2*325 per rent. 

Ditfercnce... 0*500 per cent. 

The female life in Edinburgh and suburbs, exclusive of Leith, is therefore 
better than the male life by 0*500 per cent. ; Avliile the number of femalci 
deaths during these three years is 3*1 94 per cent, greater than the number of 
male deaths. 
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Total Deaths, EDiNnuRoii. 

Table LXVII. — Exhibiting the proportion which the deaths, exclusive of 
still-born children, in Edinburgh and suburban districts of St- Cuthberts 
and Canongatc, during the years 1837, 1838, 1839i ISK), and 1841, bear 
to the population of these years ; also the proportion of the average annual 
amount of deatlis to the mean population of these yeai's. 


Years. 

Population. 

Deaths, 

Proportion of Deaths to the 
Population, being as 1 to 

1837. 

1838. 

1839. 
1810, 
1841. 

137,345 

137,527 

137,756 

137,9H6 

138,182 

5,009 

4,176 

3,365 

3,688 

3,507 

27*41!», or 3-647 per cent. 
32-932, or 3-«36 ... 

40-937, or 2-442 ... 

37-414, or 2-672 ... 

39-401, or 2-i>37 ... 

The average annual amount of deaths these five years to 
the mean population being as 1 to 31*901, or 2*864 percent. 


As the Registers of Deaths are not^complcte for the whole of Lcitli, we 
are unable to give the proportion of male and female deaths to the living, 
The following table gives those of the total deaths : — 

Total Deaths, Leith. 

Taulf: LXVIII, — Exhibiting tlio proportion which tlic deaths, oxchisive of 
still-born children, in North and South Leith, during the y<^ars 1837, 
1838, 1<S39, 1840, and 1841, bear to the population of those years; also 
the proportion of the average annual amount of deaths to the mean popu- 
lation of these years, 


V'ears. 

Population. 

Deaths. 

Proportion of l.^eftths to the 
Population, being as 1 to 

1837. 

27,331 

886 

30-831, or 3-241 per cent. 

1838. 

27,586 

862 

32-{K)2, or 3-124 ... 

1839. 

27,846 

679 

41-010, or 21.38 ... 

1810. 

28,10.3 i 

710 

1 SO-.'iBl, or 2-.526 ... 

1841. 1 

28,372 : 

647 1 

1 43-851, or 2-280 ... 

The average annual amount of deaths these five years to 

the mean population being as 1 to 36*794, or 2*717 per cent. 


Total Deaths, Edinburgh and Leith, 

Table LXIX. — Exhibiting the jiroportiori which the deaths, exclusive of 
still-born children, in Edinburgh and Leith, during the years 1837, 1838, 
1839, 1840, and 1841, bear to tlie population of these years; also the pro- 
portion of the average annual amount of deaths to the mean population of 
these years. 


Years. 

Population. 

Deaths. 

Proportion of Deaths to the 
Population, being as 1 to 

I8;i7. 

1838, 

1839. 
1810. 
1811. 

164,676 

165,113 

165,602 

166,089 

166,551 

5895 

6038 

4044 

4398 

4142 

27*934, or 3*579 per cent. 
32*773, or 3*051 

40*950, or 2*441 

37*764, or 2*647 ... 

40*211, or 3*486 ... 

The average annual amount of deaths these five years to 
the mean population being as 1 to 35*208, or 2*840 per cent. 
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Glasgow, 

By i*efcrring to Table LI., it will be seen that the total amount of male 
deaths in Glasgow and suburban districts, during the years 1837, 1838, 1839, 
1840, and 1841, is 21,795, and the female deaths 20,639; being in the pro- 
portion of 94*696 females to every 100 males. 

The avej'age annual amount of male deaths during these live years ending 
with 1841, is 4359, and of female deaths 4127J; while the males living 
within the range of the Glasgow Mortality Bill, in 1841, is 134,087, mid the 
females 148,047; being in the proportion of 110*41 to every 100 males. 

The average annual number of male deaths, 
compared to the males living, in 1841, is 

therefore as 1 to 30*760, or 3*250 per cent. 

And the average annual number of female 
deaths to the ibmales living in the same 

years, as 1 to 35*865, or 2*788 per cent. 


Difference 0*462 per cent. 

The female life in Glasgow ajnd suburbs is therefore better than the male 
life by 0*462 per cent. ; while the number of male deaths during these live 
years is ,5*303 per cent, greater than the number of female deaths. 

Totai, Deaths, Glasgow and Subuubs. 

Table LXX. — Exhibiting the propoiiion which the dcatlis, exclusive of 
still-born children, in Glasgow and suLui’bs, during the years 1837, 1838, 
1839, 1840, and 1841, bear to the population of these years : also the pro- 
portion of the average annual amount of dcatlis to the mean population of 
these years. 


Vears. 

Population. 

Deaths. 

Proportion of Deaths to the 
Population, bcinn as 1 to 

1837. 

1838. 

1839. 

1840. 

1841. 

847, 040 
2S5,390 
864,010 
272,900 
282,134 

10,270 

6,932 

7,525 

8,821 

8,886 

24’0.5, or 4*15 per cent. 
36*84, or 271 ... 

35*08, or 2-85 ... 

30*93, or 3*23 ... 

31*75, or 3*14 ... 


The average annual amount of deaths these five years to 
the mean population being as 1 to 31*108, or 3-214X)er cent. 


Aberdeen. 

By referring to Table LII., it will be seen that the total number of male 
deaths in Aberdeen and suburban district, during the years 1837, 1838, 1839, 
1840, and 18-41, is 3172, and the female deaths 3198; being in the propor- 
tion of 100*819 females for every 100 males. 

The average annual amount of male deaths, during these five years ending 
with 1841, is 634f, and the females 639|^; while the males living in 18-41 is 
28,337, and the females 36,441 ; being in tlie proportion of 128*59 females 
to every 100 males. 

The average annual number of male deaths, 
compared to the number of males living in 

1841, is therefore as 1 to 44*667, or 2*238 per cent. 

The average annual number of female ihniiths 

to the females living in the same year, is as 1 to 56*974, or 1 *755 per cent. 

Difference 0*483 per cent. 
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The female life in Aberdeen and suburban district is therefore better than 
the male life by 0‘4t83 per cent. The number of male deaths during these 
five yciirs is 0‘819 per cent, greater than the number of female deaths. 

Total Deaths, Aberdeen. 

Table LXXI. — Exhibiting the proportion which the dcatlis, exclusive of 
still-born children, in Aberdeen and suburbs, during the years 1837, 
1838, 1839, ISiO, and 1841, bear to the population of these years; also 
the proportion of the average annual amount of deaths to the mean popu- 
lation of these years. 


Years. 

Population. 

Deaths. 

Proportion of l^caths to the 
Population, being as 1 to 

18^7. 

31,985 

1392 

44*529, or 2*249 per cent. 

1838. 

62,672 

1411 

44-416, or 2-251 ... 

1830. 

03,33f? 

11.50 

55*100, or 1*814 ... 

1840. 

34, 038 

1385 

43*258, or 2*131 ... 

1841. 

34,778 

10.34 

32*317,01- 1*593 ... 

Tlic av(‘raf?e annual amount of deaths these five years to 

the mean population being as 1 to 49*722, or 2*011 per rent. 


Perth. 

lly referring to Table 1,111., it will be seen that the total number of male 
deaths in Perth, exclusive of the suburlian dictrict of Kinnoul, during the 
years 1837, 1838, 1839, 1840, and 1841, is 15145, and the female deaths 1321 ; 
l)eing in the proportion of I0()*104 fnnales to every 100 males. 

The average annual amount of male deaths during these five years, ending 
with 1841, is 249, and the fcmahi deaths 264|-; while the mules living in 
1841 is 8988, and the females 10,305; being in the proportion of 115*55 
females to every 100 males. 

The av(irage annual number of male deaths, 
compared to the number of males living in 

1841, is therefore as 1 to 36*096, or 2*770 per cent. 

And the average annual number of female 
deaths, to the females living in the same 

year, as 1 to 39*004, or 2*563 per cent. 


Difference 0*207 per cent. 

The female life in the city of Perth is therefore better than the male life 
by 0*207 per cent. The number of fismale deaths is, however, greater than 
the number of male deaths by 6*104 per cent. 
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Total Deaths, Perth. 

Table LXXII, — Exhibiting the proportion wliich the deaths, exclusive of 
still-born children, in the City of Perth (not including the suburban district 
of Kinnoul), during the years 1837> 1838, 1839, 1840, and 1841, bear to 
the population of these years ; also the proportion of the average annual 
amount of deaths to the mean population of these years. 


Year*. 

Population. 

Deaths. 

Proportion of Deaths to the 
Po]>ulation, being as 1 to 

1837. 

19,579 

649 

30*167, or 3*314 per cent. 

1838. 

19,507 

578 

33749, or 2-963 ... 

1839. 

19,435 

428 

45*408, or 2*202 ... 

1840, 

19,365 

445 

43*516, or 2*297 ... 

1841. 

19,293 

466 

41*401, or 2*415 ... 

The average annual amount of deaths these five years to 

the mean population being as 1 to 37*870, or 2*640 per cent. 


Dundee. 

By referring to Table LIV., it will be seen that the total number of male 
deaths in Dundee during the years 1839, 1840, and 1841, is 2130, and the 
female deaths 2195. Ana by referring to the Dundee Mortality Bills, it will 
be found that the male deaths, during 1837 and 1838, amounted to 1594, and 
the female deaths during these two years to 1624 ; the whole anmunt of male 
deaths, during these five years in Dundee, is therefore 3724, aud the female 
deaths 3819 ; being in the proportion of 102*551 females to 100 males. 

The average annual amount of male deaths during these five years, ending 
with 1841, is 744-}, and the female deaths 763}, while tlie males living in 
1841 is 28,311, and the females 33,229; being in tlie proportion of 117*37 
females to every 100 males. 

The average annual number of male deaths, 
compared to the number of males living in 

1841, is therefore as * 1 to 38*011, or 2*630 per cent. 

Aud the average annual number of female 
deaths, to the females living in the same 

year, as • • , . 1 to 43*504, or 2*298 per cent. 

Difference 0*332 per cent. 

The female life in the town of 'Dundee is therefore better than the male 
life by 0*332 per cent. The number of female deaths is greater than the 
number of^niale deaths by 2*551 per cent. 

Total Deaths, Dundee. 

Table LXXIII. — Exhibiting the proportion which the deaths, exclusive of 
still-born children, in J>undee, during the years 1837, 1838, 1839, 1810, 
and 1841, bear to the population of these years ; also the proportion of the 
average annual amount of deaths to the mean population of tliese years. 


Ycai‘8. 

Population. 

Deaths. 

Proportion of Deaths to the 
Population, being os 1 to 

1837. 

1838. 

1839. 

1840. 

1841. 

51,467 
56,156 
57,897 1 
59,691 
61, .540 1 

1821 

1397 

1647 

1320 

1358 

29-910, or 3*343 per cent. 
40-197, or 2-487 ... 

36-15.3, or 2-844 ... 

45- 220, or 2*211 ... 

46- 316, or 2-206 ... 


* The average annual amount of deaths these five years to 
the mean population being as I to 38*377, or 2*605 percent. 
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Scotch Towns. 

Tadlr LXXIV. — Exhibiting the annual average* number of deaths under live years of age, 
in five of the iirincipal towns of Scotland, with the proportion which these deaths bear 
to the total average annual amount of deaths, as well as to the population, in the different 
towns ; also the comparative rate of mortality at these ages in Edinburgh and the other 
tow ns mentioned in the Table. 


Towns. 


Fe- 

males. 

Total. 

Mean po- 
pnlutiou. 

Proportion of 
tlic average 
annual deaths 
at themo ages 
to the whole 
average an- 
nual clcaihK. 

Conipars 
to the 
annual 

(Jreater 
than in 
Kdinh. 

itivc rate 

werage 

deaths. 

Less 
than in 
Kdinh. 

Prr- 
centHge 
of the 
mean 
popula- 
tion. 

Com pan 
to the 
l>opul 

Cireuter 
than in 
Kdinh. 

itivc rate 
mean 
ation. 

than in 
Kilifib. 

Edinburgh. 
Glasgow ... 

r>32-i 

2015 1 

551 J 
176!) 

i 

n83f 

3784 

i;i7,98(5 

2(54,010 

33626 

44-686 

Percent. 

10-9(50 

Percent. 

0-857 

\m 

0*57f5 


Aberdeen . . 

looy 

175 

374? 

(]3,3f)fi 


... 

4-:^7 

0*591 

... 

0-260 

Perth 

7iii\ 

m 


19,435 

30046 

... 

3-580 

0*793 

... 

0-064 

Dundee ... 

* 1 

329J 

(575 

59,(591 

46-820 • 

13-194 

... 

1*130 

0*273 



Tablk lx XVI. — E xhibiting the annual average number of deaths under twenty years of 
age, ill five of the principal towns of Scotland, with the proportion which these deaths hear 

to the total average annual amount of deaths, as well as to the po]m]atiou, in the different 

towns ; also the comparative rate of mortality at these ages in Edinburgh and the other 
towns mentioned in the Table. 


Town#. 

Males. 

FemaleH. 

Total. 

Metm 

Proportion of 
the average 
animal deaths 
at these ages 
to the whole 
avera^ an- 
nual deaths. 

Comparative rate 
to the average 
annual deaths. 

Per- 
ccMituge 
of the 

»— 

(/oinparutive rate 
to the mean 
population. 

population. 

Cireati‘r 
than in 
Kdinh. 

J..es8 
than in 
Kdinh. 

mean 

poj)ula- 

tion. 

Greater 
than iu 
Kdinh. 

Less 
thttu in 
Kdinh. 

Edinburgh . 
Glasgow ... 

8155 

^,510^ 

729 

2,238^ 

1,544| 

4,74!) 

137,986 

264,010 

Per cent. 

43-882 

65-!»57 

Percent. 

12-075 

Percent, 

[ 

M19 

1*798 

0-679 


Aherdccti .. 

2924 

257A 

5494 

63,366 

43-148 

• • • i 

0*734 

0-867 

... 

0-252 

Perth 

loo” 

96 If 

1964 

19,435 

38-269 

• » • 

5*613 

I-OIO 

... 

0-109 

Dundee ... 

426 

403’i 

8294 

59,691 

57-526 

13,614 

1 

LJ"._ 

1-389 

0-270 



Taule LXXVIll. — Exhibiting the annual average number of deaths at twenty years of age 
and upwards, in five of the principal towns of Scotland, with the projHirtion which these 
deaths hear to the total average annual amount of dcatlis, as well as to the population, in 
the different tow ns ; also the comparative rate of mortality at these ages in Edinburgh 
and the other towns mentioned in the Table. 


Towns. 

Males. 

Females. 

Total. 

Mean 

Proportion of 
the average 
annual (heaths 
at these ages 
to the whole 
average au- 
tmal dt'iiths. 

Coinnarativc rate 
to the average 
annual deaths. 

Per- 
cirntagc 
of the 

Comparative rate 
to the mean 
population. 

population. 

Greater 
than in 
Edinh. 

Less 
than in 
Kdinh. 

mean 

popula- 

tion. 

tireator 
than in 
F]tUul). 

than in 
Kdinh. 

Edinhurgli . 
Glasgow ... 

9163. 

1,8484 

3414 

1,0583 

1,8894 

1,»75J 

3,7374 

137,986 

264,010 

Per cent. 

56-117 

14-042 

Percent. 

Percent. 

12, m 

1-431 

1-415 

... 

0016 

Aberdeen 

3824 

7244 

63,366 

56-851 

0-734 

. . . 

1-112 

0-i99 

0-289 

Perth 

149 

1674 

3164 

19,135 

(11*730 

5*613 

... 

1-630 

0-.106 

Dundee ... 

284 

328i 

612^ 

59,091 

42-473 

... 

13,(544 

I 1-025 

... 


* It has to he observed, that the average is for five years iu Glasgow’^, Aberdeen and Perth, while 
for Edinburgh and Dundee the average is only for three years. 
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Burials at the Public Expense. 

Tho returns for Edinburgli and Glasgow for these burials have not yet been 
fully feceived for 1840 and 1841. 

The per-centage of the whole burials! 1833 1837 . 

which t^k place at the public expense^ 13-59 14-84 13*50 per cent, 

in Edinburgh and Leith ♦ • . • •J ^ 

And in Glasgow 21 *66 23*20 26*30 per cent. 

Abeudeen. — I n the city of Aberdeen the average annual amount of burials 
at the public expense these five years is 4*115 per cent of the whole burials. 

Perth. — In the city of Perth the average annual amount of burials at the 
public expense these nvo years is 4*398 per cent, of the whole burials. 

Dundee. — In the town of Dundee the average annual amount of burials 
at the public expense these five years is 11*560 per cent of the whole deaths. 


GENERAL REMARKS. 

MORTALITY. 

Tlie principal object of the preceding tables being, as far as possible, to 
supply that defect in the knowledge of the vital statistics of large towns 
in Scotland which has so long existed, care has been taken to exhibit, on an 
uniform plan, as extensive a collection of facts relative to disease and death 
as the defective state of the registers in these towns will afford ; from which 
deductions may be drawn as to how far the amouyt of deaths is influenced 
by the local circumstances of the various towns, or to the moral and physical 
condition of their inhabitants — differing, as they do, in the occuiiations in 
which the people are engaged, and the comparative numbers of those in ex- 
treme poverty, and of those in comfortable or wealthy circumstances. 

The mortality of the towns reported on being so various, and all of the 
towns showing a greater proportion of deaths than is observable in country 
districts, it becomes a matter of high importance to trace these differences to 
their true causes, by which means the philanthropist and the legislator might 
be guided in adopting such measures as might tend to remove these causes, 
an(l ultimately lead to an effectual amelioration of the condition of the people. 

But to trace the causes of the numerous results exhibited in the preceding 
tables to the local peculiarities of these towns or to the condition of tlie 
people, would require a very minute knowledge of the circumstances of the 
inhabitants, and would inconveniently extend the limits of this Report. All 
that can be here attempted, therefore, is to point out some of the most remark- 
able of thfe results, and to offer a few observations as to how far these results 
may have been occasioned by local circumstances, and to endeavour to dis- 
cover— limited as our present knowledge is with regard to the vital statistics 
of the country— if there be not general laws governing the distribution of 
disease, and the amount of deaths from each disease, at tho different ages of 
the town population. 

Before proceeding to a summary of the leading facts elicited in thesis 
tables, a few observations may be necessary in explanation of the tables 
themselves, and of the manner in which they have been constructed. 

The want of a proper system for the registration of deaths as well as of 
births and marriages, has long been much felt iu Scotland, and repeated at- 
tempts have been made to introduce a legislative measure for its improve- 
ment, but wu‘thout success. In the absence of a proper system for the 
registration of deaths, considerable attention has been paid by the magi- 
strates, kirk sessions, and other parties of some of the large towns, in whom 

* Paper read at the Statistical Section of the British Association at Glasgow in 1840. 
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is vested the management of burial-grounds, to procure registers of burials. 
No uniform or systematic method of recording the causes of death has been 
adopted ; but in some of the towns the names of the fatal diseases, as stated 
by the friends of the deceased, together with the ages at which death took 
place, have been carefully noted ; and the data from which the preceding 
tables have been constructed have been obtained from these records. In 
Aberdeen the causes of death have been but partially recorded, which ren- 
ders the tables for that city less satisfactory than we could have desired. 
In all cases, however, the ages at which death took place appear to have 
been carefully attended to, which is an important feature in the tables. 

The only portion of these towns where a proper system of recording the 
diseases which cause death is to be found, is in the parish of South Leith, 
where Mr. Lyon lias introduced the system recommended by the Committee 
of the Itoyal College of Physicians of Edinburgh, appointed to consider the 
best mode of framing public registers of deaths. This system is admirably 
adapted for the purpose, and it would be most advantageous to the advaneo 
ment of our knowledge of the vital statistics of the country were it uniformly 
adopted for all burying-ground registers. It is to be feared, however, that 
there is no hope of this being done till government be prevailed upon to in- 
troduce a legislative measure, 'inhere is proof of this, in no register whatever 
being kept for the burial-ground of Newhaven, situated in North Leith, 
which prevents us from completing tlie mortality tables of that to\vn on the 
same principles as the others, though for one of the burying-grounds (South 
Leith) there is at present one of the best registers in the coiintry. 

The classification of diseases used in the foregoing tables is far from being so 
perfect as would be attainable \vere the system of registration recommended 
by the Edinburgh Royal College of Physicians adopted. The arrangement 
followed in these tables was first drawn up, with the assistance of medical gen- 
tlemen, in 1835 , for the construction of the tables given in the Glasgow Mor- 
tality Bills. This arrangement, which will be fomul hi the Appendix^ thougli 
by no means so complete as could be wished, is probably as much so as it 
can be made in the present state of the registers of dcjiths in Scotland. 

Whatever defects, however, may be observable in the arrangement of dis- 
eases in these tables, as the registers from which our information is obtained 
are kept in a manner similar to each other, and as the results are brought 
out in the tables on an uniform plan, a comparison of the amount of mortality 
exhibited under tlie heads of the difterent diseases and at various ages in the 
different towns, will necessarily afford useful information. 

It will be observed, that one of the distinguishing features of these disease 
tables is, that the number of deaths at the different ages is made to appear 
tinder the head of the diseases which caused death at these ages ; and for 
those whose local and geneml information on these matters may enable them 
to assist in advancing our knowledge of the physical and moral condition of 
the people, the proportions which the deaths at the different ages, and the 
proportions which the amount of fatal diseases bear to the whole deaths, and 
also to the population of the different towns, arc carefully exhibited in sepa- 
rate columns* 

In those tables in which the amount of deaths by the several diseases at 
different ages is specified, in some cases for five and in others for three years, 
not only the number as compared with the population is given, but the pro- 
portion per cent, of the deaths at the different ages, and of th(3 causes of 
death, are added ; these proportions being well suited to a comparison of 
the mortality which takes place in the several towns. 

Comparing the mortality of the difterent towns each year witli tlu‘ir popu- 
lation as ascertained by the census of 1841 ? it is obvious that the proportion 
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of deaths^ in all the years antecedent to 18^H» would appear under the truth- 
As we may assume that the increase of population from 1831 to 1841 has been 
progressively uniform during the intervening years, the amount of population 
ibr the several towns of Scotland, as exhibited in the tables, has been calcu- 
lated accordingly ; and on the amount of population thus obtained, the pro- 
portions of the relative mortality of the different towns have been calculated. 

As it is an object of great interest and importance to observe the effect of 
the seasons on the amount of mortality in different localities, tables are 
added, showing the amount of deaths monthly for these towns, and also ex- 
hibiting the proportions which the average of deaths in each month bear to 
the annual average of deaths. 

Tables arc also added, showing the amount of burials in each burying 
place within the boundaries of the different towns; but, as it does not always 
follow that the inhabitants of the different localities make use of the burying- 
ground in their immediate neighbourhood, no great reliance can be placed on 
any information of this nature. I'hcse tables, however, assist to tost the 
accuracy of the other tables. 

Tables are also given, showing the amount of deaths by fevw and eruptive 
diseases under five, under twenty, and above twenty years of age, and the* 
proportion the deaths by these diseases bear to the whole deatiis. The 
results c^xhibited in these tables are well worthy of consideration. In the 
present limited state of our knowledge of the. vital statistics of tlie country, 
it is obviously desirable that a minute analysis should be made of the fatal 
effects produced by the various diseases on the population at different ages, 
and under every variety of circumstances. Jly such analysis we may be en- 
abled to trace those general laws by which nature appears to govern the di- 
stribution of disease and mortality. Should this object be attained, a most 
important step would be gaiiicHl in the progress of our knowledge of vital 
statistics, and the science itself be enhanced in utility. 

For several years i)ast much labour has been bestowed on the Mortality 
Bills of Glasgow, in order to exhibit the amount of mortality arising from the 
various diseases at different ages; considerable uniformity was noted in the 
results of the fever and eruptive fever tables of Glasgow and other towns ; 
and the confirmation this uniformity has received from the more extended 
results now before us, leads to the belief that it cannot be looked upon as a 
matter of chance, but that it indicates the possibility of our arriving, by a 
still more extended sphere of observation, and by a more correct system in 
the registration of the fatal diseases, at a knowledge of precise laws which 
seem to regulate the amount of deaths at different ages fly fever and eruptive 
diseasesi It may be too much to speak confidently of arriving at this very 
desirable result, yet the evidence is sufficiently strong to justify the bringing 
these circumstances under particular notice, which will be done in the re- 
marks we have to make oirthe leading results brought out in these tables. 

With regard to the hospitals and dispensaries for the poor inhabitants of 
these towns, they are placed on a very equal footing. To visit the Iloyal 
Infirmary or tho Dispensary of any one of these, towns will lead to a correct 
judgment of all the others. Differences may Ije observeil as to the newness 
of the building, or in some of the minor arrangements, but superintended as 
they all are by suitable officers, the same high character of efficiency is com- 
mon to all of them, and renders the benefit they confer on the poor and 
destitute in time of sickness and bodily distress one of the greatest blessings 
they onjoy. The differences, therefore, that are to be observed in the 
amount of mortality in the towns, are not traceable to differences in the 
means of affording medical relief ! 

The first difference to bo observed in the amount of the annual mortality 
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in the towns reported on, is that which appears to arise from atmospheric in- 
fluence or some other unknown cause, which seems to have a greater or less 
cftect on the human frame in diflerent years. The influence of extreme 
cold on the amount of mortality has been frequently noticed by writers on 
this subject ; and though others have attributed the excess of mortality 
which is sometimes observable more to sudden changes of tempt'rature than 
to extreme cold, it is very evident that excessive cold, though it is not the 
only atmospheric influence to be guarded against, has a powerful influence 
in producing a great mortality, and the effect of tliat influence is inversely 
as the abundance of nutritive food, clothing and fuel at the command of the 
people to guard against it. Tabic LX VL testifies in the stcongest manner to 
the effects of temperature and the changes of the seasons upon vitality. 

The most fatal month in the year to human life is January, the per-centage 
deaths of the total number of deaths ranging from 10 to 14*^ per cent. The 
next most fatal month is February; and a singular uniformity prevails in the 
per-centage deaths to the whole deaths in all the towns ; tljen follow Decem- 
ber and March, and the mortality diminishes until July — August, gradually 
increasing again with the fall of the year until it is at its maximum in Janu- 
ary ; in short, having a close correspondence with the progress of the sun in 
the ecliptic, the maximuiii intensity being when the sun is furthest removed 
from our latitudes, and its minimum effects occurring whem the sun is in the 
neighbourhood of the northern tropic. It miglit probably be more correct 
to say that the mean mortality accords with the monthly mean temperature. 
The tables exhibit a somewhat singular feature in the proportional excess of 
<leaths in Edinburgh in the summer months over the other towns, combined 
with a somewhat smaller proportion in the month of January, but an excess 
in the month of December. These anomalies may possibly originate in the 
topography of the town, or in the averages being for three years only for 
Edinburgh and for five years for the other towns. The influence of higli 
winds in removing infection and disease has also been notict?d by writers, 
an«i is a subject of great interest in connexion with the sanitary condition of 
groat towns, where the inhabitants are often crowded together in closely 
pont-up houses, where a free circulation of air is not to be expected. 

Sir Gilbert Blane, in describing the effects of a hurricane which took place 
in the West Indies, in October 1780, after some observations on its beneficial 
effects on the prevailing diseases of the country, except where the old and 
delicate suffered from mechanical violence, says, This is a fact so paradoxi- 
cal, that if I had not a concurrence of testimony, and in some degree my 
own observation, I ctould neither esredit nor would venture to relate it. It 
had a visibly good effect on the diseases of the country ; fevers, fluxes, and 
chronic diarrhoeas, the consequence of dysenteries, were also cured by it. 
But the diseases upon which it operated most visibly and sensibly were pul- 
monic complaints. Some coses, suppose<l to be beginning consumption, and 
even the acute state of pleurisy, were cured by it*.” 

In connexion with any inquiry into the sanitary condition of larg<i towns, 
it is therefore of importance to ascertain what state of the atmosphere is most 
prejudicial or most favourable to health, operating as its changes do to a 
greater or less extent, according to the h)cal circumrtances of these towns, in 
regard to the free circulation of air, proper drainage, cleanliness, and the com- 
forts of the people in lo’dging, food and clothingf . It is to be feared, however, 

* Select DUsertations on several subjects of Medical Science, by Sir Gilbert Blanc, Bart., 
F.K.S., p. 370. . . , ’ . 

t The propriety of publisliing meteorological tables for these towns in connexion with tliis 
subject is su^ciently obvious, and would have been attendcil to, had not the construction of 
the preceding tables necessarfly occupied much more time than was anticipated. 
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tliat our meteorological observations are not yet sufficiently extensive to en- 
able us to form a correct judgment of the specific effects of atmospheric 
phaiiioiuena, when combined with the local circumstances of large towns, 
nor to point out how these effects are to be* most effectually obviated. “ It 
is not only necessary to know the temperature and weight of the air at par- 
ticular times but also the direction and force of the wind^ with the quantity 
of moisture it contains ; also iu electrical state, together with the quantity of 
rain that falls.” 

From the imperfect system followed in recording the deaths in many of tlio 
registers, we are obliged to assume that those deaths which occur beyond the 
limits of any of these towns, and in which burial takes place witliin their 
limits, are balanced by those cases in whicJi death takes place in the towns 
and the burials elsewhere. In Perth, where there is a steady and somewhat 
decreasing population, there may perhaps be rather an excess of those who 
die at a distance buried within the limits of the city. With regard to Aber- 
deen, Bailie Forbes and others, whom we have consulted on the subject, in- 
form us that a considerable number of inhabitants who die in that city arc 
buried at a distance, often where the family of the party may have origi- 
nally been seated ; and although the ages at which death takes place in 
that town, and other circumstances, clearly prove that Aberdeen is favour- 
ably situated as to its sanitary condition, W'e are inclined to believe that the 
average annual mortality of that town is very considerably understated at 
1 in 49*737, as in the preceding tables. With regard to the other towns, it 
would be difficult to form an estimate as to whether the amount of tliosc wdio 
die beyond and are buried within their limits, or those who die within and 
are buried beyond the limits, is the gr<*atest. As the proportion of such 
buritds, how^ever, may be considered uniform throughout tlie year, a fair 
judgment may be formed as to the relative eftect of the seasons in connexion 
wdth other causes on the mortidity of the diflerent towns. 

In Aberdeen, it will bo ol>served, there is an excess in the proportion of 
deaths over those of Edinburgh during the months of January, February, 
March, April and May. It will be perceived that in February the excess is 
the greatest, and amounts to 1*90 per cent, of the average annual deaths. 
During the seven last months of the year the proportion of deaths is greater 
in EdinlBcftgh than in Aberdeen ; the greatest difference being in Septijmber, 
in whid^iltiionth the excess in Edinburgh amounts to 1*11 per cent, of the 
average annual deaths. For the relative mortality in these towns for the 
different months, see Table LXIII. 

From Tabic LXIV. it will be found that there is an excess of deaths in 
Perth over those in Edinburgh during the months of January, February, 
March, April, May and August; the greatest excess is in January, amounting 
to 3*36 per cent, of the whole deaths* j and in June, July, September, October, 
November and Dec^imber, there is an excess of deaths in Edinburgh as com- 
pared with Perth ; the greatest excess is in June, amounting to 1*98 per 
cent, of tlie annual average of deaths. . 

In Dundee there is an excess of deaths in the months of January, February, 
March, and May as compared with Edinburgh ; the greatest excess is in 
January, and amounts to 4*31 per cent, of the annual average of ch^aths. 
During all the other months the excess of deaths is in Edinburgh, amounting 
in September to 1*63, and in November to 1*69 per cent. See Table LXV. 

It is much to be regretted that circumstances have prevented the constnic- 
tion of monthly tables of mortality for five years instead of three for Edin- 
Had this been the case, the proportionate mortality would not have 

iKreat xnort«ility which was caused by fever aud iuflueiiza in January 1837, is the 
proportion being so high. 
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been quite sq favourable for that city during the winter months as is made to 
appear by these tables* The amount of deaths from fever and influenza, 
which was excessive in the beginning of 1837> is included in the results 
brought forward for the other towns, but it has not been obtained for Edin- 
burgh* The relative proportions of the deaths during the difterent months, 
as exhibited in these tables, are therefore more correct for the other towns 
than they are for that city. 

Whatever influence the vicissitudes of the atmosphere may have, there are 
obviously other causes greatly affecting mortality, such as a free circulation 
of air, drainage, cleanliness, temperance, the abundance of wholesome food, 
clothing, fuel, and the occupations of the people. 

One of the objects of research in vital statistics is to make comparisons of 
the eflects produced qn different communities similarly situated with regard 
to these various circumstances, and to observe how far the same causes pro- 
duce the same results on the human frame. 

But it must be of rare occurrence to find two towns similarly situated 
in all these respects. In the toMms for which these tables are constructed, it 
will be observed, that while some approach near to each other in some 
points, both in regard to their sanitarj'^ condition and the circmnstances of 
tlie people, yet they differ in others, and the difference is accompanied with 
a greater or less amount of mortality. 

From the tables in which the deaths are brought forward for a series of years, 
it will be seen (Tables XXXIL to XLIX.} that the greatest mimber of deaths 
at the very early ages takes place in Glasgow and Dundee, towns posst'ssing 
many features common to both ; their manufactures, commerce and public 
works resemble each other, the wages of the working classes, the appearance 
of th(ur houses, and the rents paid for them, are much the same, and the j^rice 
of food is nciarly equal in both places. The deficiency of proper drainage, tin; 
aceuiiiulation of impurities, and the want of a free circulation of air, are very 
observable iu both cases. In both towns there is a large proportion of the 
M retchedly poor, though the largest proportion is decidedly in Glasgow. 

It appears (Tables LT. and LIV.) that the average annual amount of mor- 
tality in Glasgow for the last five years is as 1 to 31* 10, or 3’21 per cent.; 
and in Dundee, for the same years, as 1 to 38*37, or 2*60 per cent. JYe have 
already stated that the accuracy of these results depends on whcthei^pr not 
the number of deaths which take place in these towns, with buri^^n the 
country, or the deaths that take place in the country, with burial in the 
towns, balance each other* A more correct judgment may therefore be 
formed of the relative mortality of these towns by u comparison of the ages 
at wliich death takes place than by these general results. 

By referring to Tables LI. and LIV., it will bo found that the proportion of 
deaths at Glasgow under one year of age, to the population on an average 
of years, exceeds that of Edinburgh by 0*178 per cent In Dundee the pro- 
portion is greater than in Edinburgh by 0*086 per cent. The excess of deaths 
at one and under two years of age in Glasgow over those in Edinburgh, is 
0*21 per cent; in Dundee, 0*07 per cent At two and under five years of 
age the excess of deaths in Glasgow is greater than in Edinburgh by 0*18 
per cent ; and in Dundee by 0*11 per cent Again (Table LXXIV.), it ap- 
pears that in Glasgow the average annual proportion of deaths under five 
years of age, to the mean population, is 1*43 per cent, and to the whole 
average annual deaths is 44*58 per cent.; while in Dundee the proportion of 
deaths under these yeare, to the population, is 1*13 percent, and to the 
whole average deaths is 46*82 per cent Table LXXVI. shows that in Glas- 
gow 1'79 per cent, per annum of the population die under twenty years of 
age, and in Dundee 1*38 per cent It will be observed, however, that the pro- 
1842. o 
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portion of deaths under twenty years of age in Glasgow* to the total deatlis, 
is ,55*95 per cent., whereas in Dundee it amounts to .57",52 per cent. 

It %viU also be observed that at the higher ages there Is an excess of deaths in 
Edinburgh over either Glasgow or Dundee, with, the exception of those above 
ninety-five years of age, which ages the excess of deaths takes place in Glas- 
gow and Dundee. Table LXXVIII. shows that 1 *4*1 per cent, pet annum of the 
population of Glasgow die above twenty years of age, and that 1*02 per cent, 
of the population of Dundee die above that age ; 44“04 per cent, of the whole 
deaths taking place in Glasgow above that age, and 42*47 per cent, in Dundee. 

It is plain, therefore, that as the proportion of deaths at the different ages 
under five years, untler twenty, and above twenty years of age, to tlie whole 
deaths, leads to the belief that Dundee is a less healthy town than Glasgow, 
and that the deaths at the two former ages, to tlie population, show that 
Glasgow is the least healthy of the two towns,' the inference to be drawn is 
either that those deaths which take place l>eyond the limits of Glasgow, and 
in which burial takes place within the limits, exceed the number of tliose 
Cases in which death takes place in the town, and the burials elsewhere, or 
that the opposite of this is the case in Dundee. 

It is to be regretted that we are unable to give tables of mortality and ol’ 
marriages for the town of Ayr. As tlmt town is so similarly situated in many 
respects to Pertli, a very interesting and useful comparison might littvc betm 
made of the relative amount of the marriages and deaths in these towns. 

'Fhere is a very considerable difference l)etwecn the local circumstances of 
Pertii and those of Glasgow or Dundee. This town is chiefly dependent on its 
connexion with tlie rich agricultural districts that surround it ; it has some 
factories of flax, woollen and cotton, but these are of inconsiderable extent 

Of the towns for which we have constructed tables, Edinburgh approaclies 

* 

* Of tlao population of Perth there are al)out 900 a<lttlta employed as hand-loom weavers, 
and a considerahle portion of them produce a fabric sdmowhat peculiar to themselves ; aiul 
as the niauufacture of ittis species of goods has hot fallen oif so much as the goods inanu- 
faciured in Paisley, the weavers have heeii compatatively well off in tids district lately, inan5^ 
of them makiitg from 10#. to 12#. per week; some of them, however, do not inalco half so 
Tnoch. The wages of the ordinary labourer are rather lower than in some other towns ; the 
price of food, however, is considerably lower* The 4 lb. loaf retails at 7<f., whcrcjis at Gla.s- 
gow it is Od., and till very lately lOtf. * and all other kinds of food seem to he dicapcr than 
at Glasgow. On inspection, it does not appear that there Is so much of that extreme desti- 
tution and utter wretchednm which is to be met wifh in some other towns. The houses of the 
poorer classes are better, and the rents more moderate than elsewhere. Some of the lo<lging- 
houses for the poor, though better than in some other towns, are certainly capable of im- 
provement; but, generally speaking, good bedsy blankets and sheets dre provided, and con- 
siderable attention seems to he pmd tO their eieanliness. It docs not appear that there arc 
so many lodgers crowded into ohe room Ss at Aberdeen^ Dundee* or Glasgows 

Perth is a due, open, well-dred town. With regard to drainage, it possesses great advan- 
tages in the Goihmand of a due stream of water, which enters at the north-west part of tlie 
town, and is there divided into three branches, passing through different portions of the 
city, carrying off the impurities which afo thrown into it ftotn vatimis parts of the town t>y 
BUifacc drains. The improvement Of covered drains, as contemplated by the Lord Provost, 
must still further add to the comfort and health of the inhaliitants. The greatest attention 
is paid to the scavenger department of the police, and the manure is carefully removed to the 
outskirts of the town. Accumulations of this kind are unknown in any part of Perth, 

As the county of Perth is well known to he a Wool-growing country, It may be mentioned 
that great encouragement has been extended by the Lord Provost knd magistrates to the 
woolWftt manufactures, and various premiums have been offered to those who may introduce 
0t Increase these manufactures ; and as the county town should form a very suitable mart for 
these ihanufactures, a wool fair has lately been established tinder the same auspices, and it has 
been very successful 

"Without entering into further detail, it may be stated that Perth, withont being subject to 
a high state of prosperity or of adversity* possesses many advantoget Which tend to protnote 
the ctmifort and welbbelisg of the inhibitauts. 
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the nearest to it| though there are some important particulars in which they 
differ considerably. 

It will be seen (Table LXVII.) that the Average annual mortality in Edin- 
burgh for the last five yedrs^ to the mean population of these years, is as 1 to 
34*fK), or 2*86 per cent, and in Perth it is as 1 to 37*87, or 2*64 per Cent It 
will also be observed (Table LIII.), that there is aii eJccess in the proportion of 
deaths in Edinburgh at neatly all the ages up to fifty years, over those which 
took place at Perth, with the exception of those at two and under five, and 
tiiosc at fifteen and under twenty yean^; and that tiie greatest proportion of 
deaths at All the ages above fifty years in these towns is in Perth. It will be 
observed, that the difference in the proportion of these deaths, at any of the 
ages stated in the table, does not extend to high numbers ; the greatest excess 
in Edinburgh being of the dedths under one year, which amounts to 0*07 per 
cent, of the whole population ; and the greatest proportion of deaths in 
Perth over those of Edinburgh is At the age of seventy and under seventy- 
five years, which amounts to 0*09 per cent. 

It may further be observed (Table LXXVL), that in Edinburgh the deaths 
under twenty years of age amount annually to 1*1 1 per cent, of the population, 
and to per cent, of the whole deaths ; while in Perth the deaths under 

the same age amount to 1*01 per cent, of the population, and to 38*26 per 
cent, of the whole deaths. Again (Table LXXVIIL), the deaths in Edinburgh 
above twenty years of age amount to per cent, of the population, and to 
56*11 per cent, of the whole deaths ; while in Perth the deaths above the same 
age amount to 1*63 per cent, of the population, and to 61*73 per centi of 
the whole deaths. 

The differenced in the mortality of these two cities might be traced to 
the local circumstances of the inhabitants, but to pursue this subject further 
would lead us beyond the limits of this Report. 

With regard to Aberdeen, partaking as it does partly of the character of 
Perth as a county town, and of the character of Glasgow and Dundee in the 
extent of its factories for the manufacture of flax, cotton and woollen goods, 
the defective state of the registers prevents us from making the tables show- 
ing the causes of death so complete as for the other towns’*^. By a careful 
examination of the mortality tables for this town, it will be found that they 
afford good reason to believe that Aberdeen is very healthy f; although, as 

’•‘We have been very obligingly favoured with extraefs of llegisters and Reports from the 
Hospitals and Royal Inhrmary, by Several of the medical gentlemen of that city, for tlie pur- 
pose of supplying this deficiency to a certain extent. 

+ Much has been done of late years to improve the city of Aberdeen, by removing old, 
closely-built and 111-airc^ houses, and by buUdine wider streets, more healthy houses, and 
elegant public buildings in their stead. A considerable number of latics and closes, siir- 
rounded by the Worst description of houses, have been in this manner removed. And in visiting 
any of those closes where this class of houses is still to be found, it is gratifying to observe 
that great attention is paid to the scavenger department of the police. None of those offen- 
sive accumulations of animal and vegetable matter, which are so conspicuous in some parts 
of Glas^w, Leith aud Dundee, arc allowed to remain fo destroy the comfort and the health 
of tfie inhabitants. Through the kind attention of Captain Barclay, superintendent of 
l>olice, we have been able to compare the condition of the poorest class of the irtliabitants 
with the condition of those iti ether t<>wnsi There is perhaps no town in which there arc 
worse cases of miserable destitution than are Id be met vrith in Aberdeen, but, fortunately 
for that city, these cases bear a irttlCh smaller proportion to the population than is to be met 
with in Glasgow, Kdinburgh, atid Dundee, or perhaps In Liverpool* The lodgifig-houscs for 
tlie poor in Aberdeen ate Often densely crowded* In Peacock’s Close, for esianipic, above 
twenty people are frequently to be found sleeping, in a room from ten to twelve feet square, 
with a snial) closet adjoining. In the majority of these lodging-houses, however, the white- 
ness of the sheets and blankets indicates a much higher degree of comfort than is to be ob- 
served among the same class of people in the towns almve atluded to. 

The trade artel commerce of Aberdeen have long been of a steady aiid prosperous nature ; 
bankruptcies arc of very rare occurrenco in that city* The price of animal food is cort<c 

o2 
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has been already stated, from some of the inhabitants being buried beyond 
the limits of the town, the probability is that the deaths which are recorded 
are not the whole deaths, and therefore the returns from the barying>ground.s 
may be considered incomplete, and make the proportionate mortality of tliis 
town appear somewhat less than it really is. 

The average annual mortality in Aberdeen appears (Table LXXI.) to be as 
1 to 4>9*72, or 2*01 per cent.; and it will be observed (Table LII.), that with 
the exception of the ages at fifteen and under twenty years, there is an excess 
of mortality at all the ages specified in the tables up to eighty years in Edin- 
burgh over the proportion which takes place at these ages in this town. At 
all the ages above eighty years, consequently, the greatest proportion of deaths 
which take place in these towns is in Aberdeen. It is further shown (Table 
LXXVI.), that in Aberdeen the deaths under twenty years of age amount to 
0*86 per cent, of the population,' and to per cent, of the whole deaths ; 

and Uiat (Table LXXVIII.) the deaths above twenty years of age amount to 
1*14 per cent, of the population, and to 56‘85 per c^t. of the whole deaths. 

DISUASE.S. 

The tables commencing with No. XXXII. and ending with No, XLIX., ex- 
hibit the number of fatal cases of disease that occurred in the different towns 
during successive years, classified according to eighteen periods of life at which 
they took place ; and show also the total number of deaths at each period, 
and the proportions which these and the number of deaths, from the several 
diseases, bear to the total number of deaths, and also to the population. It 
will be observed, that our information on these heads extends only to throe 
years for Edinburgh and for Dundee*. Circumstances have prevented tables 
of this description from being made for these towns for the years 18.^7 and 
1838, as was intended. Tor the other towns, with the exception of Leith, 
these tables extend to five years. It is to be regretted that the state of the 
registers of Leith prevents tables of this kind from being made out for nioro 
than two years ; and even these are not so complete as the others, owing to 
' no registers teing kept for the burying-ground of Newhaven. The amount 
of mortality in these towns, caused by the various diseases at different ages 
during successive years, may be seen by referring to the tables. Wc may 
here, however, notice some of the more marked results brought out in the 
five following tobies. No. L. to LIV., in which the results are brought for- 
ward and comparisons are made for the several towns, on an average of 
the different years for which these tobies have been constructed. 

It will be observed (Table L.), that there is a proportionate excess of deaths 
in Edinburgh over those in Glasgow, by the causes classed under the heads 
“aged,” “diseases of the head," “of the heart,” “inflammation,” and by those 
diseases which are not distinctly brought out, as stated in'the Appendix, but 
which are classed under the head of miscellaneous diseases. The greatest 
proportion of deaths by all the other diseases takes place in Glasgow. The 
greatest excess of deaths in Edinburgh over those of Glasgow, appears to be 

siderably lower than in Glasgow. Rsh is about one-third cheeper than in that town. The 
wag6» of the working classes appear to be much the same as in other towns. There docs 
“?l***S^*® thSfdcmand fw it, Wc have the authority 

of Lord iTfovoat Blackie for stating that, till the late severe depression of trade, no man who 
was willing to work could be at a loss to procure employment. 

tables for Dundee bwe been constructed from extracts from the registers 
of that tovni for the purpose. The data which liave enabled ns to extend the other 
mortality tables for that town to five years, have been obtained from the Dundee Mortality 
Bills, which ^ve been very ^ly drawn up by W. B. Baxter, Esq. And the data from which 
tne other tAbics for Edinburgh hftve boon constructed were obtaiiied from the pnper on Vital 
S^tistiesp r^d to the Statistical SecUou of the British Assodatiou at Glass^ovri by Mrs 
Alexander Watt, ^ 
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caused by diseases of the head, amounting to 0*04?7 per cent. The greatest 
excess in Glasgow is by fever, amounting to 0*21 per cent. It is here to be 
observed, liowever, that the great excess of deaths by fever during 1837, in 
these towns, is included for Glasgow, though the amount has not been ob- 
tained, and is not included in this tabic for Edinburgh : so that the excess of 
deaths by fever in Glasgow over those in Edinburgh appears greater than it 
really is. The excess of deaths by bowel complaint in Glasgow, over those 
in Edinburgh, amounts to 0*20 per cenL Far the per-centage of other diseases 
see the Table* 

As Table LIV. gives the amount of deaths in Dundee by the different 
diseases for the same years as those in which it lias been obtained for Edin- 
burgh, the comparison is still more satisfactory than for the other towns. It 
will be observed, that the greatest excess of deaths in Dundee over those in 
Edinburgh is caused by asthma, bowel complaint, catarrh, croup, dropsy, 
hooping-cough, measles, nervous diseases, scarlet fever, and small-pox ; the 
highest excess being by measles, amounting to 0*102 per cent. The greatest 
proportion of deaths by all the other diseases is in Edinburgh. The highest 
proportion of deaths in that town over those of Dundee is by decline, and 
amounts to 0*137 per cent. For the other proportions see the Tabl(\ 

The names of only 33*8 per cent, of the fatal cases of disease have been 
ascertained for Aberdeen, and exhibited in the tables for that town ; and as 
these bear but a small proportion to the total amount of deaths, the propor- 
tions to the population have been omitted in the tables, as they could form 
no data for comparison with the amount of fatal cases of disease ascer- 
tained for the other towns. The proportion of deaths by the several diseases 
ascertained, to the whole of the fatal cases of ascertained disease, is, how- 
ever, given in Table LIL 

It should be noticed, that for the different towns, with the exception of 
Aberdeen, the diseases stated under the head not ascertained,” consist 
chiefi}" of such diseases as the relatives of the deceased could not exactly 
describe ; several of them being named in the registers “ inward complaints,” 
A-c. It is obvious, that to whichever columns the numbers under this head 
ought to be transferred, very few of them belong to the columns of fever, 
or eruptive fevers, the characteristics of which are so strongly marked. 

There are some cases upon the recording of which due attention has not 
been bestowed; yet the proportion of deaths stated in all the tables, but 
those for Aberdeen, may be considered as being tolerably accurate. 

Wc have already called attention to the uniformity in the proportion of 
deaths at the different periods of life by fever and eruptive fevers, to the 
whole deaths, by these several diseases. Although in several instances there 
is a considerable difference in the proportion of these diseases to the amount 
of population, yet the uniform proportion of the mortality by these diseases 
which falls on the different ages is very striking, and leads to the belief, as 
before stated, that by a still more extended range of observation, and by a 
more correct system of registration of the fatal <liseuses, we might find that 
fixed laws regulate the amount of deaths at different ages by the several 
diseases. 

Table LV. shows, that whildifB^ proportion of deaths by fever, under five 
years of age, for the last three years in Edinburgh, amounted to 0*029 per 
cent, of the population, it amounted to 12*41 per cent, of the whole deaths 
by fever. In Glasgow (Table LVI.), while the deaths by fever, at the smne 
age, for the last five years, amounted to 0*053 per cent, of the population, 
they amounted to 12*07 per cent, of the whole deaths by fever; being very 
nearly the same proportion to the whole deaths by fever as in Edinburgh. 
Again (same tables), while the deaths by fever, under twenty years of age, 
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for tiie last three years in Edinburgh, amounted to 0*070 per cent, of the 
population, they amounted to ^9'74i per cent, of the whole deaths by fever. 

In Glasgow, while the deaths by fever, at the same age, for the last five 
years, amounted to 0*129 per cent, of the population, they amounted to 29*05 
per cent, of the deaths by fever, being still very nearly in the same propor- 
tion to the whole deaths by fever as in Edinburgh. Again, in Edinburgh, 
while the deaths by fever, above twenty years of age, during the last three 
years, amount to 0*165 per cent, of the population, they amount to 70*25 per 
cent, of the whole deaths by fever. And in Glasgow, while the deaths by 
fever, above that age, amount to 0*816 per cent of the population, they 
amount to 70*94 per cent, of the whole deaths by fever. 

By referring to the tables for the other towns, it will be perceived that tin; 
proportions of the deaths by fever, at the different ages, to the whole deaths 
by fever, are not so vert/ close to each other as they arc in Edinburgh and 
Glasgow: yet the difference is not great, and may In* accounted for partly by 
the defective state of the registers, as wjjU as by some local circumstances 
which cannot yet bo elearly traced. 

yVe have had time only to construct tables similar to those immediately 
referred to, for a few of the fever cases, exhibited in the Reports of the Regis- 
trar-General for towns ip England. As those wo have constructed, however, 
show very striking results for Manchester and Liverpool, we here insert tlie 
results corresponding with those above rjuoted. 

Proportions of Deatiis by Fever, at different ages, during 1839'*'. 



The uniformity of the following proportions of deaths by the several dis- 
eases at certain ages, to the whole deaths by these diseases, is still moi'c 
striking, although the amount of deaths, when compared to the population, 
was very different. 

Proportion of Deaths by Measles, at different ages, during 1839t. 



♦ fhs data from ’wWcJi the^e proportion^ jre obtained ■aill be ftiiuid in the Third Annual 
Import of th0_ Registrar-General of Birthis, Deaths and Marriages in Rtiglaud, see pages 70 
and 74. It srill he pbserved, that the deaths by remittent fever and typhus ore included in 
these proportions. 

t Bee pages 70 and 74 df the Report of Iho Regiatrar-Oeueral of Births, Pcatha and Mar- 
lifigsa iQ England. 
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Proportion of Deatba by jScarlatins, at different ages, during 1839. 



In Manchester^ 

In Idvcrpool. 

01 the 

wjjmlc DealliR by 
V^Awrlfitina. 

Of the 
Population, 

Of the 

whole Deaths by 
Bcarlotina. 

Of the 
Population. 

Under 5 years of age... 

Under 20 years 

20 years and uj> wards.. 

For cent, 

72050 

97-752 

i'U7 

Per ccqt. 

0-069 

0-093 

0-002 

Per cent. 

74-,508 

i)8*080 

HHJO 

Per ernt, 

0-101 

0135 

0*001 


IQOOOO 

0-095 

100-000 

0-136 


Proportion of Deaths by Small -pox, at different ages, during 1839. 



In Manphester. 



In Liverpofd. 

Of the 

whole Deaths by 
SmsUl-po^t* 

Of the 
Population. 

Of the 

whole Dcuthe by 
Bmall-pox. 

Of the 
Population. 

Under 5 j’cars of age.,. 

Under 20 years 

20 years and upwards..] 


H 

Per cent. 
85-328 
97-68,3 

2-316 1 

1 

ill 

T O t aU • <r “ t ‘ t t t T - ' 

100000 

0-084 

100-000 

0*091 



For the proportions of the deaths by measles, scarlet fever and small-pox 
at thu different ages, to the whole deaths, for the towns in Scotland, and 
their striking correspondence with the above, we have to refer to the preceding 
tables, in which they are eichibited. The following results brought out for 
other diseases, in a similar manner, show, that were the Scotch registers so 
injprovcd that \vc could rely upon their accuracy, there is a great probability 
that the proportion of deaths at different ages, in a given population, by any 
particular disease, would be found to bo nearly uniform, whatever the total 
amount might be ; and that when there was a departure from a certain pro- 
portion at these ages, a lopal cause might be found to account for it. 

It will be fonnd from the tables showing the average annual amount of 
deaths by the several diseases, that the proportion of the total deaths by tlie 
diseases included under the head of bowel complaints, amounts to O'Ki? per 
cent, of the population in Edinburgh ; to 0’171 per cent, of the population in 
Perth ; to 0’2()3 per cent, in Pundee ; and to 0*370 per cent, in Glasgow. 


The following is the annual average proportion w'hich the deaths by Bowel 
C'omplaint, at different ages, bear to the whole annual average deaths by 
that complaint, in different towns, and also to the population. 


Arcs. 

Edinburgh. 

Perth. 

Dundee. 

Glasgow. 

Ill 

l-sS 

Ifi 


Proportion , 
to the Po- 
ptdation. 

Proportion 
to whole 
Deaths. 

|ii 

0. 

. 

.Is * 

III 

|(2g 

.s 

Under 3 yeftra of agcJ 
Under 5 vears.. ....... 

Per contf 
79- 106 

86- 014 

87- 608 
12-391 

Pliiccent. 

0*132 

0-142 

0146 

0020 

Per ce»^t. 
79041 
82-034 
8.6-029 
14-970 i 

Per cent. 

0-135 

0-142 

0-146 

0'Q*45 

r-s.j -rTT'r 

Per cent. 

77-919 

84-9H8 

86'836 

13163 

Puf cent. 

0-204 

0-221 

0-228 

0-034 

Per rent. 

84066 

90-603 

03-475 

6-534 

Pt:r cent. 

o*;ni 

1 0-385 
! 0-846 
j 0-(»23 

Under 2(1 years 

20ytiai-s and upwards. 

— •^-rrrv.’n->""v-T >^‘TrgT 
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We have made out tables like the above for some of the other diseases. 
The results are all similar to those in the following table for Inflammation, 
in which there is a great variation in the proportions for the dififerent towns. 
It is to bo doubted, however, if much reliance can be placed on the accuracy 
with which these diseases are recorded in the registlrs. 

It will be found by the tables above referred to, that the proportion of the 
total annual average deatlis by inflammation to the mean population of Edin- 
burgh amounts to 0’196 per cent.; in Glasgow to 0*185 per cent.; in Perth 
to 0*189 per cent- ; in Dundee to 0*143 per cent. , 


The following is the proportion which the deaths by Inflammation, at different 
ages, bear to the whole deaths by inflammation, in different towns, and also 
to the population. 



Edinburgh. 

Glasgow. 

Perth. 

Dundee. 

Proportion 
to whole 
Deaths. 


"m 

1^1 

Proportion 
to whole 
Deaths. 

Proportion 
to the Po- 
pulation. 

Proportion 
to whole 
Deaths. 

. 

go- 

I si 
1^3 

Under 5 years of age.j 

Under 20 yems 

20 years and upwards. 

Per cent. 

14103 

55-651 

44-348 

Per cent. 
0*086 
0-109 
0-087 

Percent. 

44*9;i4 

58-006 

41-993 

Per cent. 

0H)83 

0H)7 

0-077 

Percent. 

32*352 

44-117 

55-882 

Percent. 

(H)15 

0-061 

0*078 

Per rent, 

51-361 

62-645 

37-354 

Per rent. 

04)73 
04)8i) 
0-053 j 


The tables from No. LXXIV. to LXXX. exhibit the average annual mjjnl)er 
of deaths under five, under twenty and above twenty years of ago, in five of 
the princi{)al towns of Scotland, and also for all England, and for the City 
of l^ondou and town of Manchester ; with the proportions which the average 
annual deaths at these ages bear to the whole average annual deaths, ami 
to the mean population. 

Tables LXXIV. and LXXV. show, that the proportion of deaths \indcr five 
years of age amounted in the three years specified to 0*8.5 per cent, of the po- 
pulation in Edinburgh, and to 33*62 per cent, of the whole deaths in that town. 
For England it was 0*871 per cent, and 39*59 per cent of deaths. In London 
the proportion of deaths under the same age, in the years specified, auiountod 
to 1*066 per cent of the population, and to 40*49 per cent, of the whole 
deaths. In Glasgow the proportion bf deaths under five years of age in five 
years specified, amounted to 1*43 per cent of the population, and to 44*58 
per cent, of the whole deaths. By referring to the tables, it will be found 
that there is a greater mortality under five years in London than in tlie 
Scotch towns ; but the mortality in Manchester exceeds that of the most un- 
healtoy Scotch towns. 

Tables LXXVI. and LXXVII. show, tliat in Edinburgh the proportions ol 
deaths under 20 years of age amounted to 1*119 per cent, of the population, 
and to 43*88 per cent, of the whole deaths. For ail England the proportion; 
were respectively 1*118 and 50*83 per cent. In London the proportion o' 
deaths under that age amounted to 1*296 per cent^ of the population, and U 
49*23 per cent, of the whole deaths. In Glasgow the proportion of dtiath; 
under that age amounted to 1*79 per cent, of the population, and to 55*95 pe 
cent, of the whole deaths ; and in Manchester the proportion of deaths unde 
the same age amounted to 2*027 per cent, of the popu^tibn, and to 60*99 pc 
cent, of the whole deaths. 

Tables LXXVIIL and LXXIX.sbow, that in Edinburgh the proportion o 
deaths above 20 years of ago amounted to 1*43 per cent, of the population, an 
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to 56* 1 1 i)er cent, of the whole deaths. In England these proportions were re- 
spectively 1*082 and 49*1 7 per cent. And in London the proportion of deaths 
amounted to 1*36 per cent, of the population, and to 50*77 per cent, of the 
whole deaths. In Manchester only 39*01 per cent- of the whole deaths take 
place above 20 years of age, and 1*296 per cent, of its population. 

Jt is worthy of observation, that the mortality at the different ages in Man- 
chester (the greatest manufacturing town in England) bears nearly the same 
proportion to that of London, as the mortality at these ages in (Jlasgow (the 
greatest manufacturing town in Scotland) bears to that of Edinburgh. 

It will be seen (Tables LXXIV. and LXXV.) that the proportion of* deatlis 
under 5 years in Manchester is 10*83 per cent, of the whole deaths, and 0'()39 
per cent, of the population greater than in London ; and in Glasgow the pro- 
portion of deaths under the same age is 12*07 per cent, of the whole deaths, 
and 0*67 per cent, of the population greater than in Edinburgh. Again, it 
w ill be found (tables LXXVIIL and LXXIX.) that the proportion of deaths 
above 20 years of age in Manchester is 11*76 per cent, of the whole deaths, 
and O’O'tO per cent, of the population less than in London ; and in Glasgow 
tlic proportion of deaths above that age is 12'07 per cent, of the whole deaths, 
and 0*016 per cent, of the population less than in Edinburgh. 

The average annual proportions of deaths to the mean population in tlic 
towns of England, is exhibited in Table LXXX. In London the average aii- 
juial proportion of deaths during the years 1837-38, 1838-39, and 1839-10, to 
the moan population of these years, was as 1 to 37*3'!, or 2*67 per cent.; in 
Manchester as 1 in 28*06, or 3*563 per cent.; in Liverpool as 1 to 28*30, or 
3*537 per cent.; in Leeds as 1 to 36*76, or 2*720 per cent.; and in Hirniing- 
liam as 1 to 36*82 or 2*716 per cent.'*' 

We have already had occasion to notice the tendency wdiich reckless po- 
verty and the absence of artificial comforts in the dwellings of a large ])ro- 
portioii of the town population has to increase the number of iniprovi<lcnt 
marriages, and consequently of births. The effect of extreme poverty 
in extending disease and mortality among the inhabitants of these towns, is 
also apparent from the results exhibited in the preceding pages- Other 
causes are mentioned as having a powerful influence in producing those fatal 
effects observable in the amount of mortalitv in large towns, such as intem- 
perance and inattention to cleanliness, together witli a want of jiroper drain- 
age and a free circulation of air among the houses of the poor. 

The abuse of spirituous liquors has been well described as ‘‘at once the 

^ In regard to this comparison of the mortality in the English and Scotch towns, parti- 
cularly in early life, it is to be observed, that in several of the former, in the years compared, 
there were unusually severe e))idcuuc8 of small-pox, measles and scarlet fever, the mortality 
from which falls almost entirely on the early periods of life. Thus in London, in 1838~,*iy, 
small-pox caused 3817 deaths, or 1 in 13'B of the wdiole mortality, and in 1839— 40 measles 
and scarlet fever together caused 4535 deaths, or 1 in 10 of the whole mortality ; in Man- 
chester in 1839-40 measles alone caused 1131 deaths, or 1 in 8-1 of the whole mortality ; 
in Liverpool in 1837-38 small-pox caused 634 deaths, or 1 in 7*7 of the whole mortality, and 
in 1839-40 measles and scarlet fever caused 934 deaths, or 1 in 9*8 of the whole mortality ; 
while in Glasgow, and still more in Edinburgh, there have been no such virulent epidemics of 
these diseases. 

Now these are epidemics which no doubt affect the poorer classes of tlie population in any 
town more than the richer, but which extend rapidly through all ranks, and tlic extension of 
which must be regarded as accidental, depending apparently more on the peculiar viru- 
lence of the specidc poisons than on any remediable causes- In estimating the average de- 
gree of nuhealthincss of a town, or drawing any inference as to the social cenulition of the 
people, the mortality from such epidemics should be omitted from the calculation, or else the 
estimate should be framed on the comparison of such a number of years that unusually severe 
epidemics may be included in the reconis of all the towns. 
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cause and: consequence of destitution * and os inattention to cleanliness 
may also be eon^dered as an universal attendant of extreme poverty, it is 
not easy to see bow the edects of the one oau be traced without these effects 
being found in some degree to bp indaenoed by the other ; nor, indeed, does 
it ^em possible to distinguish the effects of extreme poverty from those of 
detective ventilation and draining, because the poorest people have no choice 
of residenoe, and cannot avoid congregating in such numbers as to imply 
veiw deheient ventilation. 

The effect of iiiteinperance on the human constitution in producing disease 
and death is undoubted; and we too often witness the pernicious effects pro- 
duced on the family of the drunkard by his expending on what is to injure 
his health, degrade him in the eyes of bis fellow men, aud bring him to an 
early grave, those funds whereby he would be enabled to procure a greater 
abundance of wholesome food, clothing and fuel for his family, to protect tiiein 
against the inclemency of the seasons and the ravages of disease, and by be- 
stowing upon them a better education at once to procure a more happy home 
lor himself and for them. It is gratifying, however, to learn from well-in- 
formed jiarties in the towns reported on, that marked improvement has tak«;n 
place in the temperance habits of the people; and too inueh praise eannot 
bo bestowed on those philanthropic individuals whose exertions have been 
the means of urging forward this salutary reformation. 

We have endeavouretl, but without success, to ascertain the exact quantity 
of spirituous liquors consumed by the population of Glasgow. The quantity 
brought into the city may Iw easily ascertained ; but the quantity ti»at is sent 
out of Glasgow, in such portions as may not re(]uire a permit for its protec- 
tion, or even where the reciuirement of a perniit may not be uttended to, 
and whioh is eoosumed by the agriculturists, and by many inhabitants of the 
towns and villages to a considerable distance, round Glasgow, cannot be asr 
curtained, and therefore the amount of population by which the spirits entered 
in the books of the Excise is consumed cannot be stated. 

Without being in possession of Sttflftciently apcurate information to enable 
us to state whether a greater excess in the use of intoxicating liquors is nmre 
customary in Glasgow than in the other towns ft>r wliiqb our tables are 
coustructed, it will readily be adnntted that this pernicious vice is too jire^ 
valent in all of them ; and the amount of destitution and misery arising in 
consequence of it is greatly to bo deplored, ft Inui frequently been stated 
as one of the principal- causes of female life being better than that of the 
males, that the men are more intemperate in their habits than tlie women. 
Were this the case, ti;e greatest abuse of spirituous liquors may be looked 
in Edinburgh, as tlie female life in that town js 0*50 per cent, better than 
the male life. And the most moderate use of spirituous liquors may be 
looked for.in Perth, as the njale life is only 0'20 per cent, worse than the 
feniale life in that town, In Glasgow the female Ufb is better than the male 
life by 0*4-6 per cept.; in Aberdeen by 0’48 per cent,; and ip pundec by 
0*33 per cent,t Were, therefore, the relative mortafity of men aud women 
as the indulgence in iutoxioating liquors, and the women aliko tempemte 
in their habits in the different towns, then these figures would form a sort of 
index of the degree of intemimrapcc indulged in by the men. It may be 
objeoted to this, that the jtmmbey of females employed at the factories of 
Glasgow, Aberdeen and Dundee, may have injurious effects on female life, 
and make the difference in the proportion of male and female deaths in these 
towns to be less than it otherwise would be. As, however, the inhabitants 

* Pr. Arret's Report on the fever esses of Puniiee, 

t See abstracts of the proportion of male dPtitiis. 
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of Edi^ibiirglii and Perth p.ro more each otiier as to the nature of their 
employments, should intemperance on the part of the males be a principal 
cause of the differonce in male and female deaths, then the proportion of in* 
temperance should be as live in Edinburgh to two in Perth, 

Whatever may be the inlluenee of intemperance in producing a high 
rate of mortality, both by the direct effects it produces on the human frame 
and by the destitution and misery which result from it, there are too many 
c:isfis of extreme destitution In the towns of Scotland, arising from causes 
beyond the control of the sufferers, and for which there is no adequate re- 
lief j)rovided by law. The effect of destitution in producing (Usease and 
death, seems to be admitted by all writers on the subject. Differences may 
arise as to the particular disease or diseases most affected by it ; but all 
agree, that where a great degree of destitution exists, there is to be found 
a high amount of mortality. 

It is especially to be observed with regard to the years of severe depression 
of trade, that tlie case of the really destitute poor in the manufacturing towns 
of S(^otland is not then so had os during the years of ordinary prosperity. Many 
of the better class of operative^ require to submit to a much greater degree of 
suffering and privation than they are accustomed to, and tlm effects of these 
privations are much to be dreaded in the event of an unhealthy season set- 
ting in upon tliem. Hut the extraordinary exertions made by subscriptions 
from the more wealthy inhabitants, and from public funds, to supply food 
and clothing to the poor — by means of soup-kitchens, distribution of old 
clotln-s and otherwise, over and above the ordinary parocliiai relief, — often 
renders the condition of the really destitute much better at these times than 
it is under ordinary circumstances. We cannot, therefore, form such a cor- 
rect judgment of the eflfects of destitution during these years on the nmrtality 
pf large towns in Scotland as is generally imagined. 

Were the local distribution of the populatioU||||n towns the same as in 
Edinburgh and Glasgow, where the rich and the poor are found to occupy 
distinct districts, a more correct knowledge of the mortality among the dif- 
ferent classes of the people wpuld be come to than has yet been obtained. 
In the report of Monsieur Villerm^, in vol. x, of Archives G^.n^.rales, it is 
shown, that in the three districts of Paris in which the mortality is least the 
Inhabitants are the wealthiest, and in the three districts in which the inhabit- 
ants are tlie poorest the mortfdity is the greatest. 

In a valuable paper *, “ On the best means of supplying the poor with 
cheap and nutritious food,” read to the Philosophical Society qf Glasgow by 
Dr. R. D. Thomson, he says, — “We trust the day is fast approaching when 
tlie light of science will cqablp the guardians of the poor to manage our po- 
verty-stricken ftillow-raen by precise and definite rules, and will teach all 
classes of the community that the quantity of vital air supplied by the 
Greater to man is based on fixed laws which require the imbibition of a cer- 
tain amount of food. An adult consumes every day 30^ ounces of oxygen 
pr vital air from the atmosphere. To consume this, and to convert it into 
carbonic acid, he requires, according to Liebig, about 13 ounces of carbon, 
in tile form of food. If the food is withheld, the carbon must be supplied 
from the muscles and substance of the body; the latter becomes thinner and 
weaker, and, like an expiring taper, is extingnislied^by the influence of the most 
trivial eaiises.” Dr. Thomson, after noticing the amount of deaths in England 
by starvation, or purely from want of food, also says, “ how many persons 
died by piecemeal starvation, or by disease engendered by bad food or want 


* See Proceedings of the Plulosoiihictil Society of Glasgow, Fourteenth Session, 1841-42. 
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of it, has not yet been pointed out by i|tatistical data.” Though we may not 
be able to trace the etiucts of destitution in its different stages on the increase 
of disease and death, yet by the improvement of registers, and by greater 
attention to the vital statistics of various localities, and of different classes of 
the people, more certain knowledge may be attained on this most important 
subject. The proof, however, whicli the preceding tables afford that the mor- 
tality for the different towns is in proportion to the amount of the poor and 
destitute in these towns, is supported by the amount of burials M'hich take 
place in them at the public expense. 


Appendix, 

Classification of Diseases used in tlic preceding TaMcs. 


ClastiCK* 

Species. 

.Synonyms. 




Fractures, Wounds, Burns, Bruises, Drowning. 
And without any particular Disease. 

Shortness of Breath. 

Acreil 

Decline above GOyears 

"o'*'* 

Aftilimn. 


Dysentery 

Flux, Bloodjr Flux. 

Infiamniatioii of Bowels in Children. 


Bowel Hives..... 

Bo^^cl Com- 
plaints 

L<oosouesfi 

Diarrhtea. 

Teething. 

Cholic .................. 

Iliac l^assiou. 

........... 

Cholei'a. 

Ck>ld, Influenza* 

Chitil.hirtli 


Puerperal Fever. 

Stopping. 

Pulmonary, Phthisis, Wasting. 

Consumption of Young from Diseased Glaiidb. 

Croup 



Consiimptioti 

Decline ^ 

. 

Tabes ^(esenterica ... 
Dropsy, General* 


ofwkw 


Fevers 



Typhus, continued Fever, or Nervous, or Putrid. 
Rupture of Vessel in, or overflow of Blood to, Head. 
Paralysis. 

Hydrocephalus. 

Head or Brain Fever. 

Chin-Cough. 

Aneurism, Ossifleation. 

Not specified. 

Convulsions, Fits, Lock-jaw, Epilepsy. 

Suppuration of the Loins. 

Of Breast, of Lips, of Bowels ; Sclurrus. 

Stomach Complaints* 

Rose. 

' r 

Apophixy 

Head, diseases J 

;l 

Palsy 

Water in the Head ... 
luGainmatlou of Head 

Heart-diseases of 


Cicncral, or 

Infiatnmation 

V, 

Measles. 

Nervous Diseases 
‘ Scarlet Fever. 
Small-pox. 

of Chest, 
of Rowels, 
of Liver, 
of Throat. 

j 

i 

^bseess Lumbar 

Cancer .................. 


Carbiuicle. 

Diabetes* 

Dyspepsia 


Ery^polas 

Miscellaneous 

Diseases 

Flooding. 

Jaundice. 

Joints Diseased 

Rheumatism. 

Rupture 

White Swelling, Diseased llip-joint* 

Hernia* 

1 


Spine Diseased. 
Spitting of Blood. 

^ Stone in Bladder. 
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;0 and 1841, classified ac ilations showing the total average 
e total average annual nu th the comparative rates of mor- 

ree years 137,986. 
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t. 

Percept. 

Percent. 

Percent. 


3 

1 

2 

• 4 * 

1 

1 


0071 

*•» 

0*012 

Accidents. 


41 

66 

15 

25 

7 


0*282 

0*032 

• • • 

Aged. 


1 






0-077 

... 

0*032 

Asthma. 

... 







0*370 

... 

0-203 

Bowel Complaints. 

... 


... 





0*037 

»*• 

0*029 

Catarrh. 

... 


... 





0-031 

. 4 . 

0012 

Childbirth. 

I ... 







04)62 


0*027 

Croup. ' 

i ... 







0*523 

... 

0*087 

Decline. i 

! 3 







(M)9d 

... 

0*007 

Dropsy. 

... 

i 






0*445 

... 

0-210 

Ferer. 

a 

1 

i 





0-173 

0*047 

, , , 

Head, of. 

... 







p-020 

o-ow 

*4 • 

Heart, of. 

... 







0-165 

... 

0-080 

Hoopinff-coindi. 




... 



I 

0*186 

O-Oll 

... 

Inflammation. 







i 

0*198 


0123» 

Measles. 

... 







0*020 

• ... 

0*005 

Nervous. 

... 







0*096 

... 

0*044 

Scarlet Fever. 




... 


... 


0*144 

... 

0-088 

Small-pox. 

1 


1 



... 

k 

0*107 

0*049 

• • • 

Miscellaneous. 

185 

45 

70 

15 

26 

8 


3-113 


B 

Total ascertained. 

5 

1 

... 

1 

1 


[l 


0*141 

B 

Do.ttot ascertained. ^ 

190 

16 I 

70 


27 

8 


3-314 

... 

0*664 

Deaths', M. and F. 


116 

43 







94 

38|. 

14S 


sars. 



1 

1 

l7-4iG 

9io;^4 

245*581 


to the average imhual Deaths is as 1 to the | 

(7*986 



3441 

these# 








aburgh. 




0049 

0017 



BgCXWs 




|ooi9 

oou 

0*004 
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nburgb. 



1 


*• 
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PROVISIONAL REPORTS, AND NOTICES OF PROGRESS IN 
SPECIAL RESEARCHES ENTRUSTED TO COMMITTEES 
AND INDIVIDUALS. 


Report of the Committee for the Reduction of Lacaill^s Stars. 

Collingwood, June 3, 18 i 2. 

A Committee having been appointed, consisting of myself, Mr. Henderson, 
and Mr. Airy, for the purpose of effecting the reduction of Lacaille’s stars, 1 
have the pleasure, to report, that under the superintendence of Mr. Hender* 
son, the whole of that work is now completed, and the resulting catalogue, 
being arranged in order of right ascension, is fairly written out and ready for 
the press. The total number of stars reduced and catalogued is about 10,()00, 
— the sum of 105/. remaining of the original grant unappropriated ; which the 
Committee recommend to be applied {with such additional grant as may bo 
needed) to the printing and publication of the catalogue, without which, it is 
evident, that little or no benefit can result to Astronomical Science from the 
work so accomplished. With the catalogue, and forming an introduction to 
it, an account of the process pursued in the reductions^ tlie constants used, 
and all other matter needful for a complete understanding of the work, ought 
also to be printed, and should it be the pleasure of the Association to order 
the publication, will be furnished by Mr. Henderson. I'he estimated cost of 
the publication so recommended, may be roughly stated at about 250/. for 
printing, paper, &c. of 500 copies of the catalogue and introduction. 

J. F. W. Herschel. 


lieport of the Committee for the Reduction of the Stars in the H^oire 

Celeste. 

June 16, 1842. 


I HAVE the satisfaction of reporting that the whole of the stars in the ^ His- 
toire Celeste ' have been reduced, agreeably to the method proposed : those 
only being omitted for which there arc no tables of reduction ; and that there 
is now remaining, of the grant for this purpose, the sum of <£9, which will 
not be required in the further prosecution of this portion of the work. But 
the main object of this undertaking will be defeated, if the catalogue be not 
printed for general use and information. The number of stars reduced is up- 
wards of 47jOOO ; and I have caused an estimate to be made of the expense 
of printing 500 copies in an octavo form. And it appears that the cost of 
paper and printing will be about £4?15, but that 1000 copies will cost £100 
more. There is, however, another expense which must be taken into the ac- 
count, wdiich is the copying of the catalogue, in a proper order for the press, 
and the con*ection of the press during the printing, w^hich I apprehend will 
be £60 or £70 more. Taking the w'hole of those estimates together, it would 
appear that 500 copies would cost about £500, and that 1000 copies would 
cost about J^OO. Should the British Association decide on the printing of 
the catalogue, I would draw up a statement of the method pursued iu making 
the reductions, together with such other remarks as might be requisite. This 
probably would not add another sheet to the work. 


Francis Baily. 
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Meport of the Committee on the British Association Catalogue of Stars. 

I HAVE tlie honour to report on the subject of this catalogue, that the cal- 
culations of the places of the stars, with the annual precessions, secular va- 
riations, and proper motions, together with the logarithms of tlu! requisite 
constants, are completed for nearly 8.‘1(X) stars, which is about the nuniber 
originally contemplated ; — that the same are fairly copied out f(U’ the 
press ; and that the construction of the table of synonyms is now in pro- 
gress, two-thirds of which are already completed ; that the whole of tln^ 
suiji granted at the hist meeting of the Association has been expended, and 
that a fuilher sum of 4^25 will be rcfpnred for the completion of some of the 
above stars in peculiar positions, and for the final completion of the syno- 
nyms ; that the above sum of £25 is all that will he wanting in future, as Mr. 
Farley (the principal computer and superintendent) has undertaken to com- 
-plete the work, ready for tfie press, without any further nnnuneration, and 
which will be ready for delivery in aft;w weeks. Under these circumstances, I 
have caused an estimate to be made of the expense of printing the same ; and 
I find, that the cost of paper ami printing 500 copicis in quarto, will be about 
.C/WO, but that 1000 copies will cost £150 more. It will be requisite, how- 
ever, to employ some one to correct the press, and to superintimd the arrange- 
ment of the work, which will add to the expense here mentioned. A pretty 
large preface will be requisite, explanatory of the mode adopted in bringing 
up the several stars to the given epoch, and of various circumstances connect- 
ed with the investigation, as well us descriptive of the mctliod of using the. 
catalogue in its present form. , But on these points I am willing to render 
any assistance in my power. FuAncis Baii.y. 


On the erection of one of Mr. Osler^s Anemometers at Inverness, one 
of the Stations at which Hourly Observations with the Barometer 
tt^ Thermometer have been made at the request of the British 
Jmociation, By Si)r David Brewstbr. 

Owixo to the difficulty of obtaining a suitable place for the erection of the 
anemometer, the observations did not commence till the 1 5th of April. The 
indications of the rain-gauge commenced on the Oth of May, so that u com- 
plete series of observations for one year will be laid before the meeting of the 
Association for 1843. The observations are registererl and siiperintetided by 
Mr. Thomas Mackenzie and the Rev. Mr. Gray, Rector of the Royal Academy 
of Inverness. 


On the Hourly Series of MeieOfologtcal Observations made at Inverness 
during the Meteorological year from the qf' November 1840, to 
the \st qf November 1841. By Sir David Brkwstbh. 

The mean temperature of Inverness for the summer months was 52°'258 ; 
the mean temperature of the winter months ‘K)°‘287 ; uud the mean ttnnpe- 
rature for the whole year 46°*272. This mean temperature oct^urred at 
8** .33™ A.M. and 7^* 42™, the critical interval being I P 0™, differing only a 
few minutes from the result obtained by similar hourly observations made ut 
Leith. The observations made with the barometer, tvhen reduced to the 
level of the sea, and to the temperature of 60^^, indleate very distinctly the 
daily variation, with its two maxima and minima. The mean annual average 
of all the observations was 2t>*6H0 inches. The monthly mean indicated a 
maximum in December and in June, and a minimum in March and in October. 
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Letter from Dr, LaMont of Munich to Col, Sabine on the System of 
Meteorological and Magnetical Observations on the Continent. 

Munich, June 12, 1842. 

My beau Sir, — My tliue has been so entirely taken up with magnetic expe- 
riments and the usual business of the abservatorj', that I am sorry to say I have 
been Unable to draw up the report 1 intended to lay before the Council of the 
British Association on the system of meteorological and mhgnctinal observations 
lately commeuecd on the Cofitinent. I therefore request you, merely for the 
present, to mention, that the system in general is the same ai4 that of the “ A’o- 
cietns Palatina” institjited at Manheim in 1780. At the most part of our 
stations pnly the meteorological instruments are observed ; at the principal 
places magnetic observations are also made three or four times a day. The 
results are given in the ‘ Annaleri fiir Mctcorologic and Krdmugnetisraus,’ 
published by Prof. Grunert of Greifswald, I^rof. Koller* of Krenismiinster, 
Prof. Krcil of Prague, Prof. Plieninger of Stuttgard, Prof. Stieffel of Carl- 
sruhe and myself. Prof. Grunert furnishes meteorological and magnctic 
ol)S(!rvations made by himstdf at Greifswald, and meteoroTogical observations 
made at five other stations in the North of Pnissia. Prof. Krcil and Prof. 
Koller seufl observations from Prague (magnetic term days), KremsmUnster 
(magnetic and meteorological oliservations), Milan (tmignetic observations), 
I^avia, Venice, I.eiubcrg, Ofen (meteorological observations). Prof. Plieninger 
has superintended for many years the nuiteorological observations made in 
Wurtemberg: the number of stations Is eleven. 'J'he whole of these observa- 
tions will now be published in the ‘ Aiinalen.’ Prof. Stieffel communicates 
the observations made by himself at -Carlsruhe. Besides, he is now arrang- 
ing meteorological observations at many other places in Baden • twenty-five 
of these place’s have been furnished With instruments from the observatorj’ of 
Munich. I’ho observations in Bavaria are superintended by myself : the 
system has already been luentionod at the meeting of the Association at Glas- 
gow. A considerable addition has been made of late, the members of the 
“ Pfiilzischc Gesellschaft ” in the Rhine province having joined us with 
twenty-three stations. Contributions for the ‘ Annalen ' \rvgnlar series of 
meteorological or magnetic observations) have been promised by Prof. Kaiser 
of Lcydeii, Prof, van Rees of Utrecht, Prof. Wenckebach of Breda, Prof. 
Moebius of l.i.*ipzig. Prof. Reich of Frey burg (Saxony), Prof. Weisse <if 
Cracau, M. Becker of Cronberg (near Frankmrt), M. Voigt of Bensberg 
(military school near Uologno), M* Littrow of Vienna, Prof. Kottinger of 
Salzburg, Prof. Gintl of Gratz, M. Valz of Marseilles, M. Colla, Director of 
the meteorological observatory of Parma. Communications may be expect- 
ed (though I do not know at present to what extent) from Prtif. Fotirnet at 
T.yons, M. Amici at Florence, M. Capocciat Naples, M. Ke-serii, Director of 
the Observatory of Carlsburg (near the Turkish frontier). In Greece, a mag- 
iH’tic station and several meteorological stations arc shortly to be established. 

very extensive correspomlence is carried on at present, -and if the future 
success is ec|ual to the past, there is reason to expect that in a short time the 
* Annalen ’ will present a regular and systematic meteorological account of 
tlui vast tract between the Pyrenees and the Russian frontier. In communica- 
ting tilts to the British Association, I ntust request you to mention that the 
undertaking was commenced only seven months ago ; at the same time, f beg to 
express my regret that other avocations have [trevented me from laying a full 
report of our proceedings before the Association ; I hope, however, I shall be 
able to do so at the next meeting. 

Lamoni’. 
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Report of the Committee for the Reduction of Meteorological Obstr~ 

vations. 


It was the earnest wish of your Committee to have made their final report 
on this subject at the present meeting ; owing, however, to the severe illness 
of Mr. Birt, to whom the execution of the reduction and projection of the 
observations has been intrusted, and his subsequent change of residence, 
together with the unusually early period of the meeting this year, it must be 
deferred yet another year. Meanwhile the annexed letter from that gcntlo- 
man will show the present state of the inquiry and the progress made : — 

"Western Literary and Scientific Institution, 
47 Leicester Square, June 6, 18-12- 

“ Dear Sir, — I regret exceedingly that I am unable to send you a gn^atcr 
number of the [»rojccted curves than those now inclosed, which nearly com- 
plete the European scries, including the British isles, during the years 1 SIKi, 
1837 and 1838. The following are the stations omitted -Greenwich, two 
sets in 1836; Geneva, June 1837; Turin, March, .Tunc, September ami 
December 1837; Kremsmiinster, March 1838; Gibraltar, March and ,lune 
1837; and Cadiz, for 1837 and March 1838. The Turin curves Mere 
omitted in consequence of the reduction of sidereal to mean time not having 
been accomplished, and the remainder, with the exception of Gr«‘enwieh, not 
]»reseuting those marked features of agreement which arc so conspicuous 
in must of the others. 

“ 1 have just discovered that the European curves for December 1 836 have 
not been pi’ojected, and as the time of the meeting is now so rapidly ajipruach- 
ing, 1 have thought it best to forward those completed without waiting for 
this sheet, which I will immediately proceed with. 

" I have not included the tables which I have been unable to complete, 
principally in consequence of my illneas during the autumn, which, with tlic 
loss of strength resulting therefrom, prevented my close attention to them for 
nearly four months. Had this not have occurred, i have no doubt the M’hohi 
of the projections and tables would have been completed by this time. 

" I inclose in this parcel the American curves formerly sent, — namely, De- 
cember 1835, and March 1838, — as 1 considered it probablts that you might 
wish to see the contemporaneous observations on each side of the Atlantic. 1 
have also included South Africa and Asia for June 1836. 

" I have had no time on this occasion to look over the sheets previous to 
sending them to you ; in the mere glance I have given them the curves of 
December 1837 strike me as peculiarly interesting, especially the fall west- 
ward and the rise eastward of Brussels. 


“ Apologizing for the iuconvenienee which 1 feel you will experience in 
not having had the whole completed, 

“I remain, dear Sir, 


» Sir John F. W. Herschel, Bart." 


“ Yours very respectfully, 

« W. H. Birt. ’’ 


Your Committee pray the continuance of the grant, on whicli no further 
chaises have been made this year. j. p. w. Hkbschki.. 


In reference to the Report which had be.en requested from Mr. A. D. Bachc 
of Philadelphia, relative to the meteorology of the United Slates of America, 
Col. Sabine made the following statement to the Section. Our valued 
corresponding member Mr. Bachc has reiiuested me to explain to the Sec- 
tion Uie causes which have prevented him from completing in time for the 



PROVISIONAL REPORTS AND NOTICES. 


209 


present meeting the report which has been just called for. Mr. Bache was re- 
quested to prepare this report at the Meeting at Newcastle in 1838, which he 
personally attended ; it was also at that Meeting that the system originated of 
combined magnctical and meteorological observations which is now in full and 
successful action, and in which various governments and scientific individuals 
of all nations participate. In our own and most other countries the expenses of 
the establishments at which these observations are made liave been defrayed 
from national funds; but in the United States this has not been doin'; and 
tlic task of procuring the necessary fund>s by private subscription for the 
magnetic observatory at Philadelphia has been undertaken by Mr. Baclie, in 
addition to that of establishing it and superintending its progress. Ilis exer- 
tions in carrying into effect the wishes of the Association on this subject have 
engrossed the time which lie could otherwise have devoted to the preparation 
of the report on the meteorology of the United States. We may, however, 
expect that the report will be ready for a future meeting, and I need not say 
to those who are acquainted with Mr. Bache’s qualifications, that whenever 
presented it cannot fail to form a very valuable contribution to our Transac- 
tions.’' In reference to the progress and present vStatc of the magnetic ob- 
servatory at Philadelphia, Colonel Sabine read the following communication 
from Mr. Bache. 

“ Philaddplua, May 10, 1842. 

“My dear Colonel, — As I shall not have tlie advantage of joining the 
niagneticians in June, will you report to Section A. what we have been doing 
here in concert with them ? The bi-hourly observations of declination and 
horizontal and vertical force have been carried on regularly since their corii- 
mcMiconient in June 1840, as well as the term-day observations. The me- 
teorological instruments, including the barometer, the dry and wet bulb ther- 
mometer, Daniells hygrometer, the blackened bulb and radiation thermome- 
ters, have also been observed at the intervals assigned in the general instruc- 
tions. Osier’s self-registering anemometer and rain-gauge have been kept 
at work. Saussure’s hair hygrometer has been observed for comparison. 
The meteorological term-days have been kept as well as the magnetic, making 
two during the month. These observations have been made with instruments 
and in an observatory belonging to the Girard College of Philadelphia, and 
have been kept up by voluntary contributions, chiefly from members of the 
American Philosophical Society, and by funds furnished by the Society. 

“ We have made some changes in the instruments which we consider im- 
provements. Since January 184*1 the vertical- force instrument has been 
provided with a mirror, and is observed at a distance, like the declination and 
horizontal-force instruments of Gauss. The only disadvantage which has 
occurred in this is an increase in the correction for temperature, but the fa- 
cility and certainty of the observations compensate for this. The arrange- 
ment of the force part of the Anemometer has been greatly improved by 
eunnecting the plate which receives the action of the wind with slightly- 
curved brass bars, or springs,' placed at the side of the registering table; 
the action of the instrument is tlius rendered much more regular. As we 
have much snow in the course of a season, it was a problem of some inter- 
est to measure its fall by the registering apparatus : this has been effected 
by raising the temperature of the funnel of the gauge slightly above the 
freezing point, by vapour from a boiler within the observatory. 

“ During the first year the observatory was not heated artificially, but the 
large and uncertain amount of the corrections for temperature induced me to 
adopt a different course during the past winter, and without any of the bad 
results which I had apprehended from currents of air. The instruments, 

184.2. p 
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however, are the largo ones of the German makers. In regard to the cor- 
rection for temperature of the horizontahforce instrument, I arrived at no 
satisfactory result by the ordinary method of obtaining it. This winh^r an 
ajjproucimatimt to the correction has been obtained by allowing the observa- 
tory to cool down oil Sunday. If we had had a second set of instruments 
for comparison these results would have been unexceptionable ; as it is, the 
method of vibrating a declinometer bar and of observing a portable vertical- 
force instrument for comparison, led to no satisfactory result Had the winter 
been of its usual severity so as to give us a result every week, this comparison 
would have been of less consequence. 

^‘Having ascertained by the observations in 1840 and 1841 nearly the 
hours of maximum and minimum of the magnetic phaenomena, I have during 
the present year caused observations to be made within those limits as fre- 
quently iis on term-days. As these observations occupy, with moderate 
intervals, the whole twenty-four hours, I hope to be able to render a better 
account of disturbances than heretofore. Tliis makes me more than ever 
anxious to keep up the observatory during the present year. The regular 
bi-hourly observations form a part of this series. 

“ You have doubtless a report from the observatory at Harvard, and know 
how zealously tliey arc at work. Mr. GilHss, of the navy, keeps up liis ob- 
servations of the declination and vertical force at the observatory at Wash- 
ington city. 

In reference to our knowledge of the magnetic elements in diftintmt parts 
of the United States, the work goes bravely on. Prof. Loomia lias contri- 
buted within the year a large quota in his observations of dip, chiefly in 
Ohio, Indiana, Illinois and Missouri. Mr* Nicolet has observed in the same 


region, and has added a few observations of horizontal intensity to those of 
the dip. You will see an account of these results in the Proceedings of the 
American Philosophical Society, and at a later day in their Transactions. 
Dr. Locke has also made his contribution, which you will find in Silliman s 
Journal. I completed last summer a systematic survey of Pennsylvania com- 
menced tlio year before, and hope to be able, to calculate the observations du- 
ring the coming vacation. The observations were for declination, dip, and hori- 
zontal intensity at the chief stations, and for dip and total intensity by Lloyds 
method, at the subsidiary points. By observations made at the same station 
with different instruments, it appears that we now have several dipping circles 
which may be relied on to furnish accordant results, and they are in haud^ 
which will not let any opportunity pass of using them. The visit of Lieut. 
Lefroy will doubtless stimulate us to further exertion by show ing an example 
of activity near. 


The Association have now a great work before them in drawing out ot 
the results at the magnetic and meteorological observatories the interesting 
laws wliich they must furnish. Wishing you and your eo-labouixu'S all 
success, ^‘I remain, very truly yours, 

Colonel SubineJ' * a Bachk.’ 


neport of the Committee fbr the Translation and Publication of Foreign 

Scientific Memwrs. 

Since the I'wt meeting oftlie Britiali AiaociaUon the Committee have oblain- 
eU and published in the ninth Number of Tuylor’e « Foreign Scientific Me- 
moirs, translations of the two following works, vi». Qams, ‘ General 
sitiona relating to Attractive and liepulsive Foroee, ooUog ill the inverse ratio 
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of the square of the distance ; * and />ow, < On the Law of Storms/— These 
translations were presented to the Committee by Lieut.- Col. Sabine, mid as 
no illustrations were requisite, it his hot been necessary to expend any por- 
tion of the grant placed at the disposal of the Committee. 

Edwaho Sabine. 


On the Mode of condtiding JExperiments on the Itesi$ta7ice of A\r. 

By Eaton Hodgkinson, F.R.S. 

Mr. Hodgkinson said, that, having been honoured by the Association with 
a request to pursue some experiments on the resistance of the air, he was de- 
sirous of exhibiting an instrument prepared for making the first scries of those 
experiments. He proposed, in the first instance, to seek for the force of the 
wind moving at different velocities upon plane surfaces of given dimensions, 
these surfaces being either perpendicular, or inclined at any angle, to its cur- 
rent : to determine this, he intended to place the apparatus upon the front of 
the first carriage of a railway train*; the road along which the train passed 
having for a short distance poles stuck up, 100 or 200 yards asunder. He 
would try the experiment only on days when there was no perceptive wind : 
and then, if the time in seconds taken in passing between two poles be care- 
fully obscrveil, and the pressure indicated upon the discs (which were of 
two and of four feet area, both round and square), the resistance per square 
foot, with a given velocity, would be obtained. He hoped to determine these 
facts, with various velocities and at different angles of inclination in the discs ; 
trying the same experiments with both discs at the same time, to ascertain 
whether the resistance to a square surface and a round one, of e(|ual area, was 
the same, and that the results might correct each other. The directors of the 
Manchester and Birmingham Railway had kindly consented, at Mr. Buck's 
request, to allow him to make these experiments ; and he was indebted to Mr. 
Fairbairn for the apparatus. This was placed on the table. It consists of two 
discs of wood (which may be of any form), made inclinable at any angle by 
means of screws, and having an attached quadrant to measure the angle. To 
ascertain the force of the wind, one of Salter’s balance springs is placed be- 
hind each disc, attached to the cross piece which connects the two rods of the 
discs ; and this, it was expected, would indicate the force of the wind at any 
moment. If other apparatus were found necessary it would be applied. 


Experimental Inquiries on the Strength of Stories and other Materialsn 
By Eaton Hodgkinson, F . R . S . 

After noticing the present state of knowledge on this subject, and the 
experiments of Barlow, Rennie, and experimentalists on the continent, Mr. 
Hodgkinson said, he had long felt anxious to ascertain how the three forces 
— the crushing, the tensile, and the transverse strength — and the position 
of the neutral line (that separating the extended and compressed fibres 
ill a bent body) — were connected in bodies generally: and his experiments 
had for several years been directed to discovering facts upon each of these 
matters, in order to determine ,the question. His experiments some years 
ago, made for the British Association, with respect to the values of hot and 
cold blast iron, had shown that the ratio of the forces of ultimate tension 
and compression was nearly constant in all the spcicies of cast iron ; and a 
few experiments made at that time on sandstone and marble, had led him to 
suspect that nearly the same would be the case in these and other hard bo- 
dies. Through the liberality of his friend Mr. Fairbairn (who had, as usual^ 
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given him every assistance his establishment afforded^, he (Mr. Modgkinson) 
had made a great many experiments upon wood, sandstones, marbles, glass, slate, 
ivory, bone, &c., to ascertmn the tensile, irushing, and transverse strength of 
each ; also, as far as possible, the situation of the neutral line. He had sought 
for these in thirteen kinds of timber, including oaks, pines, teak, &c.; all the 
different sorts of experiments were made, as far as possible, out of the same 
specimen in each case. The wood was of good quality, and perfectly dry, having 
been chosen for this purpose, and laid in a warm dry place for four years or 
more. After describing the mode and character of his experiments on the va- 
rious substances named above (specimens of which he produced), Mr. Hodg- 
kinson gave the following summary of their comparative results on marbles 
and stones of various degrees of hardness : — 


Description of Stone. 

Crushing 
force per 
square inch, 
called 1000. 

Tensile force 
per square 
inch. 

Transverse 
strength of bar 
1 inch square, 
and 1 foot long. 

Rlnck ninrlile 

KXX) 

14^3 

10-1 

Tfii.1 1.111 iTinrhlo. 

1000 

84 

106 

9-0 

Donhdalo flagatont' 

1000 

104 

High Moor stone 

1000 

100 


iStoiie called Yorkshire flag 

1000 

9-5 

iStone from Little Hulton, near! 
Bolton / 

i 

1000 

70 

8-8 

Mean rates. , . . 

! 

1000 

100 

9-8 


or calling the mean crushing strength per square infch, in the different articles 
ex|x‘rimentcd upon, 1000, we have, — 


Crushing strength 1000# 

Tensile 

strength. 

Transverse 

strength. 

Uatio of mean 
tensile to 
crushing 
strength. 

In timber 1000 

Cast iron 1000 

(Hass (plate and crown) . . 1000 
Stone and marble 1000 

1900 

158 

128 

100 

ta 

85-1 

19-8 

lo- 

g’s 

iking the bar 

Ito 0-55 

1 » 6-6 

1 „ 7-8 

1 jj 10*5) oi*) 
dest only, 8*9. 


The ratio of the crushing force to the transverse force is nearly the same in 
glass, stone, and marble, including the hardest and the softest kinds. Hence, 
if we know the transverse strength in any of these bodies, we may predict the 
other ; and, as glass and the hardest stones resist crushing with from seven to 
nine times the energy that they do being torn asunder, we may get an ap- 
proximate value of the tensile force from the crushing force, or vice versd. 
These results render it probable that the hardest bodies, whether cast-iron, 
glass, stone, or marble, admit of certain atomic displacements, either in tear- 
ing asunder or crushing ; these displacements being in a given ratio to eacdi 
other, or nearly so. In future calculations as to the strength of bodies, the 
crushing strength ought to be made the fundamental datum, for tlie reasons 
shown in this notice. The ratio of the transverse strength to the crushing 
strength is greater in cast-iron than in glass, marble, and sandstones, arising 
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from the ductility of that metal. The necessity of enlarged inquiries in these 
matters will be seen, when it is reflected that calculations of the tensile strength 
of cast-iron, or marble, or stones in general, made from the transverse strength 
by the modes used by Tredgold, Navier, and others, give the tensile strength 
twice or three times as great as it ought to be. The paper, of which a short 
notice is here given, will, when completed according to the author’s wish, be 
offered to the Iloyal Society. 


Report of the Committee for Deep Dredging. 

Mit. r^M'TERsoN stated that the Dredging Committee were continuing to 
collect th(j materials for their Report on the Marine Zoology of Britain, and 
announced the results of dredging at depths varying from fifty to one hun- 
dred and forty-five fathoms, otf the Mull of Galloway, by Captain Beechey, 
R.N., drawn up by William Thomi>son, lisq.* ; also results of dredging by 
Mr. llyndman* off' the Mull of Cantire, and off Ballyally Head, co. An- 
trim, by Mr. Patterson. 


7Vi the Committee of the British Association for advancing our know^ 
ledge of British Belemnites. 

In consequence of receiving from the British Association, through the Com- 
mittee appointed at Plymouth in 184*1, ‘‘ for the purpose of advancing our 
knowledge of Bclemnit(is,” the sum of 50/., I have renewed the preparations 
for ])ublishing the Figures and Descriptions of British Bclemnites, which 
were presented (by request) to the Meeting of the Association at Dublin. 
Notwithstanding the lapse of time since that meeting, but few additional spe- 
cies have come to my knowledge, though doubtless such maj' be known to 
other geologists. I propose, by circulating proof plates already engraved, 
and of others in progress, to collect information regarding the localities of 
the known, and the nature of any new S 2 )ecies, before printing the descrip- 
tions already prepared ; but I hope to lay before^the Committee, previous to 
or at tin* meeting in 184t^, specimen pages and plates for their consideration ; 
and I entertain no doubt that previous to the meeting in 1843, if not in the 
beginning of that year, I may be able to complete and publish the work. It 
is proposed to print in quarto, on the same size and general plan as the works 
of Voltz and Blainville : there will be from ten to twenty plates, arranged 
with as much regard both to natural affinity and geological position as prac- 
ticable. The number of plates already in hand is six, 

Malvern, May 13, 1842. JoHN PlIILLIPS. 

* For these two communications see Transactions of the Sections, pp. 70-75. 
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NOTICES AND ABSTRACTS 


OF 

MISCELLANEOUS COMMUNICATIONS TO THE SECTIONS. 


Oorrecficm of cm Error in i/iis pari of ihe lirport for 1841. 

In tlio to the Report of the Transactions of the Sections in 1839, one of 

the documents, viz. the Letter on p. 5 , from Mr. Pliillips to Mr. Nasmyth, dated Au- 
gust 10, 1810 , is incorrectly terminated. The last sentence of tlie letter should have 
been in tliosc words: — “ Sliould you, however, instead of this easy and obvious mode 
of correcting any error of mine, resolve to appeal to another tribunal, ihe public, I 
can make no other objection tlian that I fear 3^011 will not have clH)sen the course 
most advantageous to your views,*’ instead of “ Should you, however, instead of this 
easy and obvious method of correcting any error of mine, resolve to appeal to anotlicr 
tribunal, tlu^ public, I will give you the only proof in power to oiler of an un- 
biassed mind, hv transmitting copies of all the letters I have received fiom you, to 
vender any statement you may think proper to make as complete as possible.** 

The mistake was pointed out by Mr. Nasmyth, in a connmuiication to the Presi- 
dent, dated .June 7th, 1812, and appears to have occurred in the following manner : 
— There was a prior draft of the same letter, and this by some mistake was pve.served, 
and after a very lotjg intci'val of time was, wdlh other documents in Mr, Phillips^s 
j)0.ssession, hearing upcjii the subject, sent to bo examined by the authority of the 
Council. It was this draft, supposed to have been followed in the actual letter, that 
the printer copied, and hence the error wliich Mr. Nasmyth has pointed out. 


MATHEMATICS AND PHYSICS. 

On ihe Astronomical Clock. Ihj M. Bessel of Kmiigsherg. 

Having ever been of opinion that the most indisj)onsablo of astronomical instru- 
ments, tlie transit-clock, will 01113'^ acquire the greatest possible perfectness, if the 
2 )nidulu 7 ny separalcd fnna the whed-tvork, is made to vibrato in equal time, whatever 
the temperature and the arc may be, 1 beg leave to communicate to this Associa- 
tion sonic hints relative to this matter. Some artists have endeavoured to compen- 
sate a variation of the arc, from summer to winter, by not completely compensating 
the pendulum for the variation of heat; others have contrived very ingenious means 
for producing always an equal arc. But experience, at least my own, has shown no 
so complete success, that astronomers, though they feel themselves truly iiulehted to 
the skill and the ingenuity of artists, should not be tempted to wish that further en- 
deavours might not he considered as useless. 

Some years ago, Mr. Frodsliam communicated to this Association a very ingenious 
contrivance, which lie calls the iaochronal ^nece, the purpose of which is to compensate, 
by the elfcct of the suspension spring, that of a variation of the arc. Supposing that 
experiments of this universally celebrated artist have shown this contrivance to answ'or 
the purpose, there will be no longer u difliculty in making the rate of a pendulum in- 
dependent, as well of the arc as of the heat. What I wish to submit to Ins judge- 
ment, is only whether the very expeditious method of coincidences might not be em- 
ployed for chocking a pendulum in both respects. The pendulum, without the clock, 
being suspended from the wall, a clock, taken out of its case, may be jilaced before it 
at a distance of G or 8 ieet ; an object-glass, of 3 or 4 feet focal length, may be placed 
between both, so that it produces, exactly at the lower end of the pendulum of the 
1842 . B 
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clock, an imago of the lower end of the other. Then the coincidences of both pendu- 
lums may be very accurately observed with a telescope, placed in tlic straigiit line 
with both, at a convenient distance. A similar contrivance has been described in the 
account of pendulum experiments made at Kdnigsborg; and I may here be permitted 
to add, that the accuracy of the method is such, that the relative rate of botli pendu- 
lums may be ascertained with the required accuracy in a time of ten or twenty minutes. 
This arrangement supposed, it will be very easy to adjust the isochronal piece of Mr. 
Frodshani. After this has been effected, the rate of the pendulum is to be tried in dif- 
ferent temperatures. A box, having at its lower end an opening covered with glass, 
may be fastened to the wall, so that the pendulum swings within it. A couple of 
metal tubes pass through this box, and may be heated by boiling water or steam, in 
order to heat the air within the box. Previously to the heating, the air is to be de- 
prived of its moisture. Two or three ihernionietcrs will show whether tlie heat within 
is pretty uniform. The pendulum being swung before and after the heating, it w ill 
be easy to correct the compensation for iieat. 

1 believe that not only the readiness with which both these experiments may be 
made, but also the perfect isolation of the pendulum will recommend this method to 
artists and astronomers. I have indeed been desirous of trying it myself before ])ro- 
posing it to others, but having been delayed beyond expectation with the constniction 
of a pendulum provided with Mr. Frodsham’s isocliroual piece, I am obliged to leave 
the experiment to others. 

With respect to the construction of tho pendulum, 1 believe that attention should 
be paid to one point of view, which hitherto seems to have been overlooked. It often 
happens that thermomclors fixed at the top and at tho foot of the case of a clock do 
not agree ; whence it is ovident that a compensation acting only below will not always 
compensate the variation of the lengtlj of the whole rod. I should prefer, for this 
reason, the gridiron pendulum to the mercurial pendulum, especially if the former is 
constructed in such a manner that the several rods begin as little as possible below the 
point of suspension, and end at the centre of gravity of the lens, I should also think 
proper to make the several rods of cqiiai diameter, mid to coat them uniformly. Per- 
haps the application of galvanism, which the deservedly famed Mr. Dent has made 
for coating tlie bahmce-Bpriiig of chronometers with gold, would best answer the pur- 
pose. 1 finally believe that the utmost care in the construction of the pendulum is 
very essential, in order to remove every danger of its derangement by the s]»ring of 
the metals. 

Supposing a pendulum perfectly regulated, as well with respect to the heat as to 
the arc of vibrations, only one cause will interfere with the regularity of its vibration 
time ; this is the effect of that part of the buoyancy of the air which depends u}>on 
the variations of the height of the barometer. The other part, depending upon the 
variations of the thonnometer, is comprised in the adjustment of the compensation for 
heat, if made by the above -described process. There is indeed the possibility to com- 
pensate the former part too, by fastening a barometer-tube to the pendulum ; and it 
would not be difficult to find the suitable diameter of this tube ; but I am aware that 
this complication of the pendulum M'^ould be rather inconvenient. At all events, the 
effect of the variations of the barometer is not very great, especially if the specific 
gravity of the pendulum is made as great as possible. 

The pendulum of a clock being carefully adjusted, every variation of the rate of the 
clock, not explicable by a variation of the barometer, will originate in the escapement 
or the wlieels. Though the uniformity of the rate of many clocks is more to be wan- 
dered at than their occasional small variations, yet T believe that further improve- 
ments are possible, and that they only will be obtained by the separation t>f the causes 
of perturbations. From this point of view I might consider it as very desirable severely 
to test the isolated pendulum by the methoil which I have submitted to tlie judgement 
of tlie celebrated artists, whose admired works have lately so greatly contributed to the 
accuracy, as well of astronomical observations as of the determination of longitudes. 

Cht a New General Principle of Analytical Mechanics^ By M. Jacobi of 
* Konigsherg. 

In the different problems relative to the motion of a system of material points which 
have been hitherto considered, one may make an important and curious renuirk, ** that 
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whenever the forces are functions of the coordinates of the moving points only, and 
the problem is reduced^ to the integration of a dideretitial equation of the order 
of two variables, it may also be reduced to quadratures.” Now I have succeeded in 
proving the general truth of this remark, which appears to constitute a new principle 
of mechanics. This principle, as well as the other general principles of mechanics, 
makes known an integral, but with this dilferencc, that whilst the latter give the first 
integrals of the dynamical dillercntial equations, the new principle gives the last. It 
possesses a generality very superior to that of other known principles, inasmuch as it 
applies to cases in which, wlien the analytical expressions of the forces, as well as the 
equations hy which we express the nature of the system, arc composed of the coordi- 
nates of the moveables in any manner whatever, principles (sucii as tliu principle of 
the comcrvaiiou of liorng forces ^ of the conservation of areas, and of the conservation 
of the centre of gravity) are superior to the new principle in several respects. In the 
first place, these principles afibrd a finite equation between the coordinates of the 
moveables and the components of their velocities, whilst the integral found by the 
new principle is simply reduced to quadratures. In the second place, wc suppose in 
the ap})lication of the new principle that wo have already succeeded in discovering 
all llie integrals but one, a supposition which will be realized in a small number of 
problems only. This will be sufficient to convince us of the importance of the now 
principle; but this may be made still more manifest, if I am permitted to illustrate 
its application by a few examples. 

1st. Lot us consider the orbit described by a planet in its motion round the sun. 
'fhe differential eijuations in dynamical problems being of the second order, vve ma}^ 
present tlicin under the form of differential equations of the first order, by introducing 
the first ditlerentials as new variables. In this manner the determination of the orbit 
of tlie planet will depend upon the integration of three differential equations of the 
first order between four variables. Wc find two integrals hy the principles of Ihhig 
forces (forces vives) and areas. The question is thus reduced to the integration of a 
single differential equation of two vaiiables and of the first order. Now, by viy gene- 
ral theorem, this integration may always be reduced to quadratures. If therefore wc 
choose to reckon this theorem amongst the other principles of mechanics, we see that 
the general principles of mechanics alone are sufficient to*reduco the determination of 
the orbit of a planet to quadratures. 

2n(l. Let us consider the motion of a point attracted to two centres of force, after 
Newton's law of gi*avjtation. The initial velocity being directed in the plane passing 
through the body and the two centres of attraction, we still have to integrate three 
difiereutial equations of the first order amongst four variables, one integral of these 
equations being furnished by the principle of living forces, Euler has discovered an- 
other, and thus has succeeded in reducing the problem to a differential equation of 
tlie first order between two variables. But this equation was so complicated, that any 
person but tliis intrepid geometer would have shrunk frohi the idea of attempting its 
integration and reducing it to quadratures. Now, by my general principle, this re- 
duction would have been eflected by a general rule without any tentative process, 
without any extraordinary effort of the mind. 

.‘Ird. Let us consider also the famous problem of the rotatory movement of a solid 
body round a fixed point, the body being under the influence of no accelerating force. 
In this problem we shall have to integrate five diftbreiitial equations of the first order 
amongst six variables. Tlic principle of living forces gives one integral, that of areas 
gives three others, and the fifth is found by my now principle. We thus see all the 
integrals of this difficult problem found by the general principles of mccbanics alone, 
witbout our being required to write a single formula, or oven to make a choice of 
variables. 

I will endeavour now to enunciate the rule itself, by means of which the last inte- 
gration to be effected in the problems of mechanics is found to be reduced to quadra- 
tures, the forces being always ftmctioiis of the coordinates alone.' Let us suppose, in 
the first instance, any system whatsoever of material points entirely free. there 

be found a first integral = const, the variables which enter into the function/' 
being the coordinates of the moveables, and tlieir first differentials taken witl^rcspcct 
to the time. I avail myself of the equation 

/'=s oonSit. 

for the purpose of eliminating any one of the variables, and I call p' the partial differ^ 
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cnce of taken with respect to this variable. Let/' = const, be a second integral. 
Jiy means of this equation I eliminate a second variable, and h call the partial dif- 
ference of ,/" with respect to this variable. Let ns suppose that wc know all the in- 
tegrals of tiie problem bitt one, and that with respect to each integral const, we 
seek the corresponding partial difference with respect to the variable, whicli we elinii- 
nate by means of this integral. The number of variables exceeds by unity that of 
the integrals ; we elimhiate by means of each integral a new variable, and wc thus 
succeed in expressing all the variables by means of two of them. Let us call these 
two varialdes x and 1/ and x* and y, their first, differentials taken with respect to the 
time. We shall express by means of x and y the quantities .r' and y', as well as all 
the quantities /i', &c. : since x' and y' are the first differentials of x and y taken 

with respect to the time, we shall have the equation 

2/' dx — x' dy = 0, 

where x' and y^ are known functions of the two variables x and y. It is this differen- 
tial equation, the last of all of them, wdiich wo must intonate in older to obtain the 
complete solution of the problem. Now 1 show that on dividing this equation by tlio 
product of the variables p', jp", &c,, its first member becomes an exact differential, and 
therefore the integration of this equation is generally reduced to quadratures. 

When wc have any system whatsoever of material points, the simplicity of the pre- 
ceding theorem is in no respect altered, provided we give to the dynamical differen- 
tial equations that remarkable form under which they have been presented for the 
first time by the illustrious Astronomer Royal of Dublin, and under which they onght 
to be presented hereafter in all the general researches of analytical mechanics. It is 
true that the formulas of Sir W. Hamilton are referrihlc only to tlic cases whore the 
components of the forces arc the partial ditferoiices of the same function of the coordi- 
nates; but it has not been found to be diOicult to make the changes which arc noccvs- 
savy in order that these formulas may become applicable to the general case, wlierc 
the forces are any functions whatever of the coordinates. 

When the time enters explicitly into the analytical (‘xpressjons for tlic forces, and 
into tlic equations of condition of the system, the principle of the final multiplier, 
found by a general rule, is applicable also to this class of dynamical problems. Inhere 
are also some particular problems into which enters the resistance of a medium, which 
give rise to similar theorems. It is the case of a planet revolving round the sun in a 
medium whose resistance is proportional to any power of the velocity of the planet. 

The analysis which has conducted me to the new general principle of analytical 
meclianics, which 1 have the honour to communicate to the Association, may bo ap- 
plied to a great number of questions in the integral calculus. I have collected these 
different applications in a very extensive memoir, which I hope to piiblisli upon my 
return to Kunigsberg, and which 1 shall have the honour of presenting to the Asso- 
ciation as soon as it shall be printed. 


Extract from a Memoir entitled Considerations on the Princijdes of Ana- 
lytical Mechanics^' By Professor BuAscirMANN of Moscow. 

ITie principle of virtual velocities, on which is based the theory of equilibrium 
and of motion, has not, in my opinion, been explained in a manner which is clear 
and unobjectionable ; and I am also inclined to believe that the problem of equili- 
brium has not been treated analytically in a point of view sufficiently general, and 
that there are still many observations to be made on the correctness of the applica- 
tion of the principle of virtual velocities to certain problems. 

Similar observations may be made also with regoi’d to the theory of motion. M. 
Ostrogradsky brought forward, some years ago, some new and general ideas on the 
laws of equilibrium and of motion in two memoirs, one of which bears the title, On 
the Momenta of Forces and the other, “ On the instantaneous Displacements of 
the points of a System."" IVofiting by his enlightened views, I published, in 1837, 
a treatise in the Russian language on the equilibrium of solid and fluid bodies, from 
wliich J|Win now giv<5 a very sborl extract relating to the method I have there fol- 
lowed, and I shall add some observations which escaped me at the time of the pub- 
lication of that work, resiicctiag the number and the character of conditions of 
equilibrium. 
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In the first place, I demonstrate the parallelogram of forces*, and then pass on to the 
composition and decomposition of forces, and to the equilibrium of a free point. 

To find the conditions of a point, or of a system of points, which is not free, it is 
necessary, and at the same time sufficient, thai the forces cannot effect any displace-^ 
ment which the. obstacles allow of, or that they can only produce impossible displace- 
ments. It is this condition wliich we will endeavour to express analytically. 

I show that a force acting on a point subjected to a certain obstacle can never give 
rise to a displacement, forming cither a right or obtuse angle with the direction of 
the force, but that it can cause a displacement which forms an acute angle with the 
direction of this force. As a point can sometimes only be displaced in a straight 
line by an infinitely small quantity, I sliall only consider infinitely small displace- 
ments, but perfectly arbitrary. 1 will designate one of these displacements by ds, 
and its ])rojections on the rectangular axes x, y, z, by dx, dy, dz, then the condition 

tliat a force 11 cannot cause a displacement d s will be expressed by cos (^iids) ™ 0 ; 
or since 11 and ds are positive quantities, and cos (11/ els) =: 

lla.f 11 a. y lids 

the analytical expression of the condition that a force docs not tend to produce the 
displacement ds will be 


X (Z a* Y (7 y + Z d ^ 0 (1 .) 

where X, Y, Z arc the projections of R on the throe axes x, y, z. Let us now see how 
we can express the condition that the displacement of a point subjected to obstacles 
is possible, independently of the means which may occasion this displacement. 
Fur this purpose I observe, that whatever may be the condition whicli hinders some 
displacements, it may always be represented by one or by several fixed planes. I sup- 
pose, at first, that there is but one solo plane of dimensions infinitely small which 
prevents the displacement of the point. I imagine a uonnal prolonged from the 
point in space where the displacement is possible, and I de- 
signate the angles of this normal with the axes x, y, z, by 
/3, y ; it is then evident that only such displacements are 
possible as form a right or acute angle with the normal, Z. e. 

that cos (N/ ds),iyx cos + cos +■ cos y 0 ex- 

d s d s d s 



presses the condition that one displacement is possible ; cos 
et, COS (i, cos y may be functions of the coordinates of the point, which renders 
this cxj)ression an exact difierential or not; in the lirst case the point will be found 
on a curved surface, and u, /3, y will be the angles of the normal of the surface with 
- ; hi the second case it will not be so ; consequently, making generally cos oc 
d X cos /3 d y + cos ydzz=.Kdx -h Bf7y + Cf/;r, wliere this expression is or is not 
an exact diflbrential, the condition will be expressed that a disjdacement is possible by 


Kdx + Bdy-\-Cdz^O ( 2 .) 

and the whole of these conditions (1.) and (2.) will be the analytical expression that 
a force cannot effect a possible displacement, the projections of ivhich are dx, dy, dz. 

Let us sec what conclusions we should dra^' from these two inequalities for the 
equilibrium of a point. 

For the sake of shortness, I make A iZa?+ Vtdy + C dz = dh, wdierc dL ex- 
presses an arbitrary quantity infinitely small, which is the complete difierential of a 
function of the three variables x, y, z, or simply an infinitely small one, which docs 
not possess this property ; 1 add to this equation two others, perfectly arbitrary, 

Aj (Z a? + eZy + Ci iZ ^ = c7 M, 

Ao rZ a? 4“ 1^2 d y + Ca eZ r = d N, 

where Aj, C,, Ao . . . arc the arbitrary functions. 1 find the expressions of these 
three equations in the following manner : — 

d X a dJa -f- b d JM -|- c d N , 
cZy = «! (Z L + eZ M + Cj d N, 
d z 02 d L -f- ^2 d M “I' Cg (Z N . 


♦ It seems to have escaped attention, that in order to demonstrate that the resultant of two 
forces falls within the angle of these forces, it is necessary to admit that the dependence be- 
tween the resultant and the components must be given by a continuous function. 
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On substituting these values in the expression Xd^ + Y dy + Zd3, ami placing 
oX + ajY-fUnZssX &c., we find 

X(£/» + Ydy + Zd5r=:XrfL + /«rfM + <'rfN; 
but since the values of d M and d N are quite arbitrary and independent of d L, the 
expression -f i^dN may always render the second member xdL + ^dM 

-f- d N positive, whilst that for the equilibrium Xdx + Ydy + Zdz must not be 
positive; it will consequently be requisite at first, for the equilibrium, that/^dM 
+ d N s 0 ; and since d M and d N are arbitrary, it is necessary that = 5 : 0, v := 0, 
and Xdi + Ydy + Zd^f =:XdL. 

When a displacement mokes d L = 0 , that is, when the obstacles arc expressed 
' by equations, we have XdJC-f-Ydy + Zd^rssrOfor the possible displacements, the 
sign of the quantity X then remains arbitrary ; but for the displacements which give 
dL>" 0 , Xda?+Ydy-fZdjr must not be positive; it is consequently necessary 
that X be negative, or cariying the whole to the other side Xdar + Y dy + Zd^r 
-J- X d L = 0, or X is positive 5 that is, it has the same sign as d L for the possible tlis- 
placements. On substituting Ada? + B dy + Cdif for d L, and observing that x is 
independent of the displacements, and always retains tlie same value, whatever he the 
displacements under consideration, we shall obtain, since dx^ dy, dz are entirely 
arbitrary, 

X + >^ A =::0 1 

Y + xBss=0 y (3.)* 

Z + X C S5S 0 J 


Hence results 5 = X = ~ a 
ABO 

and — A a negative quantity, 
X A Y _ 

VA?4‘B* 4- C“’ 


% R 

+ . sr: — X : but R being positive, 

-VA3 + B24-C3 ^ 

it is necessary to keep the sign — ; consequently 


B , Z 
H 


C 


V'" 


t. c. the force R must be op- 


posed to the normal N, and must press the point against the plane ; the magnitude 
of this force remains arbitrary. 

When there are two conditions. 


Adx -jrBdy + CdzTzzdh, 

Ai d jp Bi u y “f~ Cl d z =: d M, 

and the above manner is adopted, it will be shown at first that *» = 0 , and X d a? -|- 
Ydy-f-Zdars 5 :XdB + A*4M* Since, for one of the possiblo displficements, d M 
s 0 , and XdtfHhVd^'VZd^rsaXdL, itia requisite that x be negative, or, carried 
to the other side, positive ; in the same manner it is shown that ^ is positive, 
i. e* that in the OLpression 

Xd« + Ydy + Zd)r + ^dL + /e6dM:in:0, 

X and fA have the same si^s as d L and d M for the possible displacements. From 
this equation is obtained X + ^A + ^Ai =5 0 , 

Y -j- B + ^ Bi = 0 , 

Z 4* X C + ^1 Cl =: Oj 

whence it results that the point may be considered perfectly free, if to the given force 
be added two others, the projections of which on the axes arc X A, X B, X C, A, 
&c. ; the value of these forces remains perfectly arbitrary, but their direction will he 
determined.^ 

When a point is subjected to three conditions, and the same course is adopted as 
above, it will again be found that Xdx + Ydy + Zdz + X dL + ^dh + f^dM + 
IP d N = 0 , where X, » are indeterminate but positive ouantities ; this equation does 
not afford any equation for the equilibrium, since the three equations which may be 
derived from it arc identical, when for X, y their values are substituted, but the con- 
ditions of equilibrium will consist of the three inequalities x 0 , ^ 0 , s 0 . 

Suppose, for instance, a solid spliere to be situated within the angle of the posi- 
tive coordinates, and the conditions that the centre is not affected by any dis- 
placement be required, then hi this case we shall have for the possible displace- 
ments three conditions, dx ^ 0 , dy ^ 0 , djsr ^ 0 ; consequently X da? + Y dy + 

- * point mi ght therefore be considered perfectly fVee, if to the given forces anodier X 
+ he added, the projections of which on the e*cs arc X A» X R, X CL 
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Zde-\->^dy-\-»dg — 0, whence x + X=s:0, + Y = o, «» + Z = 0; that is, the 

magnitude of the force may be arbitrary, but its direction must be such, that X, Y, Z 
be negative, since X, (t, v are positive ; 'whence it results, that the direction of the 
force must be comprised within the angle of the negative coordinates. 

If there arc more than three conditions, combinations may bo 


made by three, and 

2*3 


inequalities are obtained^ some of 'which may 


be comprised in the others. 

By transforming any known demonstration, (I have transformed the demonstra- 
tion of Cauchy, ns well as that of Lagrange,) it may be proved that the condition 
that a force does not tend to produce displacements, the projections of which on the 
axes are, for the first point of the system, dx, dy, dz, for the second, dx\ d^, 

dz\ &c is exprc.sscd by d x + Y dy 7^ d z + yJdx^ + 

+ <0, the conditions of the system must be of the form Ada? 

+ B dy ’f C d xf + A' d a;' + • • • • • ^ ^ 5 by proceeding in the same manner, 

Uiat for the point X, if • . . • are found to have the same signs as d L, d M, dN 
- . . . for the possible displacements, and that the conditions of equilibrium an? 


X-4“^A+/t<-Aj+ifA2+ 

Y + xB-b^B|-4“i^ B^ 4* • * • • B 

C 3 -|“ . . • • = 0 
Xj + ?iA^-|“/56B^-|- 0* 

The same is demonstrated for the flexible wire. There is still one observation to be 
made on the solution of this problem ; in the case that gravity 
^ Y alone acts on the wire of a constant thickness, an equation of 

the following form is obtained for the curve ABC 



yi 


cA4? 4 . — 2 

2 I ' 


where h is an arbitrary constant, which is determined by a 
transcendent equation 

hi 


— e 


'zJli 

a 


b 


where I and q are known quantities. Then, since a transcendent equation may have 
an infinity of roots, it is requisite to demonstrate that this equation only admits one 
real root, which may be done in a very simple manner. 

On applying the principle of virtual velocities to the equilibrium of an incom- 
pressible fluid, it will be found, by the simple consideration of the sign, wliich, ac- 
cording to the preceding, a certain indeterminate co-efficient should have, that 
equilibrium can only take place when the external forces act from without into 
the fluid which is not indicated by the usual analytical considerations. It is also 
evident that the form of the surface containing the fluid has no influence on the 
equilibrium. 

With respect to the principles of the curvilinear movement of a point, it is first 
shown that the space described by a point, during an infinitely small time dt ex- 
pressed by an infinitely small quantity of the second order, that this space is the 
chord ; no other straight line can give an approximation which goes beyond this 
order, consequently it is useless to choose any other. 

But if we do not wish to have an exact idea of the magnitude combined with the 
direction of the movement, but simply to express tliis magnitude, we are able to ob- 
tain it as approximately as desired by choosing a curved arc. From what I have 
stated above, a sufficient notion may he formed of wbat M. Ostrogradsky has done 
for the movement of a system subjected to variable conditions. 
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On the Report of tJie Commissioners for the restoreUion of lost standards of 
Weiglds and Measures^ and upon tJmr proposal for the introduction oj a 
Decimal System* By the Dean of Ely. 

After stating that the imperial standards of weights and measures (the yatch the pound, 
the gallon, and several of their multiples) had been lost in the fire which destroyed 
the two Houses of Parliament, the author said that a commission (of which he was a 
lucinher) had been appointed to report on the best means of restoring these standards. 
The commission recommended to the government that the standards of length and 
weight should be independent of each other, whicli was not the case before. Tho 
standard pound weight was Troy weight (5780 grains), though the pound avoirdupois 
(7000 grains) was used throughout the country, in the proportion, perhaps, of 10,000 to 
one of Trov. The commission recommended that, hereafter, the use of the Troy 
pound should be abolished, except for a very limited number of transactions, and that 
the avoirdupois pound should be considered as the standard pound of Great Britain. 
They recommended that measures of capacity sliould be determined by measures of 
weight— by far the most convenient method, inasmuch as weighing was a much more 
accurate operation than, for instance, the formation of a perfect cube. The coiiunis- 
siou also ventured to recommend strongly some alterations in tho coinage, and the 
systems of weights and measures, ansing out of a more extensive introduction of the 
decimal scale. The nearly unanimous determination of the commission was, that any 
attempt to interfere materially with the primary units of the coinage, weights and 
measures in ordinary use, Avould produce much confusion and bad consequences in 
the ordinary transactions of life. Tlie))lfcrould therefore adhere strictly to all those 
primary units, viz. the pound sterling, the yard (and also tho foot, for there were two 
primary units in this measure), the acre, the gallon, and the imj>erial pound. The 
coinage must necessarily be the basis of any changes leading to the more extended 
adoption of a decimal scale. Taking the pound sterling as tho primary unit, they 
propose to introduce a coin of the value of 2^. (one-tenth of tho pound) ; another, 
either silver or copper, of one-tenth of 2s, (or 2(i, and a fraction), which might be 
called a cent (the hundredth of a pound) and the thousandtli part of tho pound ster- 
ling, or nearly the value of our farthing (of which there are 9(J0 in the pound), whicli 
new coin it was proposed to call a 7niUet (or thousandth). The diflerence in tho value 
of the copper coinage was less important, as it was merely a representative coinage, 
and had not an approximate iutriusic value like the gold and silver coinage. For the 
proposed coin of 2^. various names had been suggested, as Fictoriuey rupee, or florin ; 
it being not much different from the value of some of the rupees of the Fast Indies, or 
the florin of the continent. Under this new decimal scale the shilling would bo re- 
tained, and also the sixpence (but the latter under another name, more representative 
of its value). For the half-crown would be substituted the 2s, , or Plctorine, The 
very rev, geutlen^an dwelt at some length on the advantages of this change in the ex- 
tensive money transactions and accounts of bankers and merchants; in the Bank of 
England, for instance, where a thousand clerks were employed, it would greatly facili- 
tate the operations of calculations and book-keeping. Tims, discarding millets (for 
bankers now excluded the subdivisions of a penny in their accounts), tlie sum of 17/. 

Fieforines, 7 cenisy would be represented at once by 17*37 ; only two places of ,dc- 
cimals, instead of as now in pounds, shillings, and pence. He showed how the prin- 
ciple was applicable, with still greater advantage, in cases of weights and measures 
(where the scale was now most anomalous and absurd). Suppose the rental or value of 
30*6‘i acres of land to be required, and that the land cost 69?. 3 Fictoriues, 4 cents an 
acre. The reduction in common arithmetic was one of very considerable labour, 
difiiculty, and time. But by this plan the result might be obtained in five lines of 
decimals, containing only twenty-one figures. As to weights, the most extensive 
change recommended by the committee would be to introduce tho uniform weight of 
lOIbs. to the stone^ instead of the varieties of Bibs, in some, and 141bs. or IGlbs. in other 
parts of tho kingdom ; the hundred weight to be called cetUner (a German term). 
These were all the changes proposed in weights ; the commission not wishing to in- 
terfere with the subdivision of tMb pound, which admitted of four subdivisions into 
8 oz., 4 oz,, 2 oz*t and 1 oz. The pound and ounce would remain, therefore, exactly the 
same as at present. As to the measure of length, the commission thought it too vio- 
lent a change to alter all the milestones ; but there would be no difiiculty (with re- 



TBANSAOTIONS OF THE SECTIONS 


9 


fercnce to the standing orders of Parliament in railway matters, &c.) in introducing 
the measure of 1000 yards, which might be called a milynrrf. However^ the cammis«* 
sion nlade no recommendations as to nomenclature, leaving Unat to the legislature. 
Thus the changes proposed to be introduced, not only to ensure a decimal coinage, 
but a decimal subdivision of weights and measures, were by no means of that formi- 
dable and appalling character which many persons suppose they must of necessity 
possess. 


Letter from Professor WhecUstone to Colonel Sabine^ on a New Meteorology 

cal Instrument 

The importance of multiplying stations at which simultaneous meteorological obser- 
vations may be made does not require any discussion. The chief obstacdo to their 
establishment is the necessity for the constant attendance of an observer to register 
tlio indications of the instruments, which difficulty is greatly increased when the ob- 
servatioiivs are required to be made by night as well as by day. All attempts to make 
self-recording thermometers, barometers, &c. by mechanical means have hitherto 
failed, because the mechanical force exerted by the rise of the mercury in the tubes is 
insufficient to overcome the frictions of the attached mechanism, and only very inac^ 
curate indications can be obtained. The principle, however, which I employ in my 
meteorological telegraph, viz. tlie determination (by means of a feeble electric current) 
of any required meclianical force by the mere contact of the mercury in the tube with 
a fine platiiia wire, enables all those difficulties to be overcome, and a Meteorological 
Recorder may now be made, which shall rcgi.^er every half hour the varying indi- 
cations of the barometer, thermometer and psyclirorneter, as accurately as the most 
careful observer would he able to do, and whicli will require only a few minutes at- 
tention eacli day to put it in proper order to act for twenty-four hours. I propose 
therefore that such an instrument, the cost of wliich I estimate will not exceed 50/., 
shall be constructed, under my tlirection, for the Richmond Observatory. If, after a 
few months’ trial at the Observatory, it shall be found to succeed, as I confidently ex- 
pect it will, a great impediment to the advancement of meteorological science will bo 
removed. Persons in almost every locality may be found who would not object to de- 
vote a few minutes per day to prepare such an instrument for use, but who would 
find it impossible to give the requisite attention to make hourly or half-hourly obser- 
vations themselves; and the cost of the apparatus (which may hereafter probably be 
considerably reduced) is, considering the important objects in view, too inconsiderable 
to stand in the way of its general adoption. 


On the Application of the Principle of the Vernier to the Subdividing of 
Time. By Follet Os leu. 

Mr. Osier’s idea was, to have a pendulum, which should make, say ten swings in 
tlie time that the principal pendulum made eleven, furnished with a small dial, and so 
placed as that the coincidences, or want of coincidence, could be observed. Tlie strokes 
of such a pendulum being counted, the time of every observed stroke of it, reckoned 
back from its coincidence with the principal, or seconds pendulum, would, it is ob- 
vious, bo found in tenths of a second. 


On the Longitude of Devonport. By E. J. Dent. 
Longitude of the landing-place on tlio Breakwater in Plymouth Sound ^ 


by four chronometers Ifi 33*60 west 

Longitude of stalf on Mount Wise by Trigonometrical Survey 16 38*lo 

The same, by mean of four chronometers 16 39-80 


Difference 0 1*70 


On the Rate of Protected Chronometer Springs. By E. 3. Dent. 

The author stated, that by trial at the Iloyal Observatory, Greenwich, between the 
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temperature of winter and 96^ Falir.^ it was proved that Urn rate of going of chrono- 
meters, furnished with the gold-covered steel spring, was not injured by that covering. 


On the Mate of a Patent Compensating Pendulum* By E. J. Dent. 

The invention consisted in giving imxmlso to the pendulum at the centre of percus- 
sion instead of the usual place, which is near to the centre of suspension. Mr. Dent 
stated the performance of clocks thus made to be very satisfactory. 11c mentioned, in 
connection with this subject, the invention of a new escapement by Oie Astronomer 
Royal, which had been found of advantage in preventing the stopping of clocks at lo'w 
temperatures. 


On a New Chnm&meter Compensating Balance. By E. J. Dent. 

The ordinary compensation balance is constructed of two segments of a circle, of 
brass and steel, and trojm the circular form of these pieces, tho compensation weights 
attached to them are moved out too far iVom the centre of motion in cold, and not 
sufficiently in toward the centre in warm weather. Hence chronometers thus con- 
stnictcd gain on their rates at the mean temperature, and lose at both extremes. 

Mr. Dent stated, from experiment, that the compensation weights were carried over 
nearly equal spaces for equal increments and decrements of heat, whereas the Tnatlic- 
matical rule requires that they should be carried over spaces proportioned to the 
square of the distance fVorn the centre of motion. 

Mr. Dent’s invention of a new compensation balance consisted in the compensation 
pieces being mode into such curves as would practically meet the case required. The 
experimental investigations on which this construction was founded, wore described at 
length. 


On a Mode of expressing Fluctuating or Arbitrary Functions by ^lathema^- 
tical Pormulw. By Sir W. HaiSiieton. 


A simple Method of arriving at the decimal part of the Sine or Tangent below 
a second of a degree^ to the or Moses 

Holden. 


On Decimal Fractions. By Anthony Peacock. 

If the successive remainders in finding the reciprocal of a prime number be placed 
over each quotient figure, the whole will form a table of tho decimals equivalent to such 
number as a denominator, and the respective remainders as numerators. By this ar- 
rangement the several properties of pure repetends may be studied with great advantage. 

r 1. 10. 13. 14. 24. 8. 22. 17. 25. 18. 6. 2. 20. 26. 

, 0 4 B i 7 6 2 0 6 "8 

29thB M 

’ I 28, 19. 16. IS. 6. 21. 7. 12. 4, 11. 2.3. 27. 9. 3, 

u9 6 6 5172413 7 931 


The figures in tho upper line are tho Mvijral remaindora, or numerators, and may- 
be called tkf indhe* of the series \ tho under figures are the repetend: thus 


= *1370310344, ftc., H = 03103448, &c. 
29 


29 


•03448275, &o. 


From the two following original properties of a reciprocal repetend various practical 
rules have been devised. 

Ist. The product of any two numerators or indices is equal to the numerator stand- 
ing in the Win of the places, reckoning from right to left, unless the product exceed the 
denominator, in whicn case the numerator is the remainder from the product divided 
by tho denominator: thus, in 29th8, 4 and 7 are the indices in the 6th and 8th places. 
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and 4 X 7 ss: 28 IS in the 6 + B sr I4th place* Again, 12 and 6 are in the ?th and 18th 
place, and — gives a remainder 14, which is in the 7 + 18 = 25th place. 

2ndly, If the last index of a reciprocal repetcnd from a denominator ending in 9 bo 
mado a miiltiplicr, and multiplication bo made from the last figure, the unit figures of 
the successive products will be the left-hand following digit of the series. In 29th8 the 
last index is 3, and as the several products are placed over the series, this curious pro- 
perty may be seen to advantage. 

As this property belongs to all repetends formed from denominators ending in 9, by 
a knowledge of the last index, and the last figure in the series, any repetcnd may be 
very easily calculated by multiplication, yrom the last figure of the series to the first \ 
wbile by a particular arrangement of the process, no multiplier need be above 9. 

The last index may be distinguished as the circulate multiplier, and is always one 
more than the tons in any number ending in 9 ; the circulate multiplier for 19 is thcre- 
fore 2 ; for 49 it is 5 ; and for 199 it is 20. 

Since every prime number terminates in either 1, 3, 7, 0, and the products of 1, 3, 7 
hy 0, 3, 7 respectively terminate in 9, the circulate multipliers for numbers ending in 
1 , 3, 7 will be the circulate multipliers of such products ending in 9 ; for example, 
7 X 7 = 49 gives 5 for the circulate multiplier for 7ths. 

7th8, or r 7 21. 14. 42. 28. 35.1 

■OTT I ' 5 ^ s M 

The last figure of the series, from denominators ending in 9, is always the unit figure 
of the numerator. 

Having the circulate multiplier, and the last figure in the series, the repetcnd, as was 
before obsci’ved, may be found by multiplying the circulate multiplier into the last figure, 
thou into the unit figure of the product, then into the unit of the next product, and so 
on successively, until the whole of the series is produced /rem the end to the beginning. 

Example 1. Required the repetend of 

Here 4 is the circulate multiplier, and 5 the last figure of the series. 


Indices to be divided 
by 7 for Tths. 


39ths« 


{ Products, 
Series. 


5. 11. 32. 8. 2. 20. 
8 2 (f 5 


Example 2. Reciuired the circulate of 9? , 

119 

Here the circulate multiplier is 12, the last figure of the scries 5 with 6 to carry into 
the first product. 

Pro^pets. no. 89. 57. 94. 107. 118. 109. 19. 71. 115. 79> 70. 20. 103. 78. GO. 
Series. 5 7 4 7 8 9 9 I 6 9 6 6 3 8 0 O' 

99. 38. 23. 111. 39. 33. 92. 87. 37. 13. 11. 110. 29. 42. 44. 83. 

8 3 1 9 3 2 7 i 0 9 ^2 4 

05. 55. 74. 20. 22. 101. 58, 104, 88. 47. 113. 69. 114. 69. 05. 117. 


6 2 


8 7 3 


9 4 9 5 7 9 

When the denominator is not a prime number, the numerator may be commensura- 
ble with it, in which case all the products may be divided by the greatest common mea- 
sure of the fraction ; the results will be the indices of a circulate from a prime denomi- 
nator, of which the given denominator is the product by the common measure. 

56 

For example. Required the repetend of jyg. 

In this question tlie circulate multiplier is 12, die last figure of the scries 6, with 6 
50 S 

to carry in. But jjg = rjj ; consequently the series will bo ITths. Therefore, if the 

products be divided by 7 (the common measure), the quotients will be the indices of 
the repetend of 17th8. 
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iintl / Products. 56. 64. 7. 70. 105. 06. 28. 42. 63. 35. 112. 40. 14. 21. 91. 77. 

ISeries. . 4 705 882352 9 4 117 6 

Indices of 17 tha. 8. 12.1. 10,15. 14. 4. 6*. 9. 5. 16. 7. 2, 3. 13. li. 

In a similar manner to the last example, the circulate for any prime denominator 
whatever may be found* , 


JSxtracts frmi a Letter on the state of tlte Observatory at Glasgow (25th 
JunCy 1842 ). JBy Professor Niciiol. 

The members of the Physical Section will be pleased to know, that our great transit 
circle, made by Ertcl, is now in operation. The object-glass of the telescope is (i*2 
inches, and the diameter of tlio directed circle 3:^ feet. The construction of tnis circle 
is somewhat different from those formerly furnished by the same celebrated artist. 
Its circles arc placed outside of the pillars on which it rests, and the alidada, instead 
of verniers, carries microscopes. Tlie position of the 'alidada, secured roughly by a 
clamp, is ascertained on any observation, by the state of a delicate level, each of 
whose divisions values 2*"4 of space, so that the power of the eye to subdivide this 
quantity along the breadth of a division of this level gives the ultimate limit of the 
precision of the instrument for a single observation. Two fixed collimatonu, watched 
by levels, each of the divisions of which values 3", enable the observer to determine 
the position either of the horizontal line or of a line, at a known angle with the hori- 
zontal line ; and it will be clear that observations on both collimators necessarily indi- 
cate the horizontal colltmation errors of the middle levers of the telescope, as well as 
the errors arising from flexure. 

“ Our meteorological department is nearly complete ; and I have just received no- 
tice of the arrival of the declination- and horizontal-force magnetometers for our mag- 
netic pavilion, from Meyerstein of Gottingen." 


On the Mathematical Esrpressions which lead to an explanation of all the 
orditiary Phetnomena in Optics* Ey Professor MacCuj>i>agh. 


0 ?^ a New Property of the Pays of the Spectrum^ with Observations on the 

Explanation cf it given by the Astronomer Poyah on the Principles of the 
lJ7idulatory Theory. By Sir David Brewster. 

If we cover half the pupil of the eye with a thin plate of any transparent body, and 
thus view a prismatic spectrum, so that the rays which pass by the plate interfere with 
those which nass through it, the spectrum is seen crossed with beautiful black and nearly 
equidistant bands, whoso breadth, generally speaking, increased with the ihinneiB of 
tlie plate. If the edge dividing the ray were directed to the red end of the spcctnuxi, 
then fringes were seen ; but no such fringes appeared when it was turned to the 
violet end of the spectrum. One pccuUaiity of these fringes, not before noticed, was 
that they had not the forms of bands, but rather the appearance of screws, or dotted 
black lines; or as if they were formed by the shadow of a plate of metal perforated by 
small openings. This, which appeared to be a new property of light, and to indicate 
a polarUy in the simjAe rays ot light, when separated from each other by refraction, 
he had commented on at the meetings of the Association at Liverpool and Bristol ; 
and Mr. Airy, the Astronomer Royal, had given a paper and two j^ublicatioiis on the 
subject, in which be endeavoured to accotmt for this upon the undulatory theory, 
arguing that the apoearance and magnitude of the fringe depended upon the diameter 
of the xnipxl, or of the object-glass. Sir D. Brewster said he Imd repeated all his ex- 
periments under every variety of form, varying the diameter of the pupil from its 
greatest expansion to its greatest contraction, and the diameter of the object-glass 
from four inches to a miarter of an inch, and the fringe remained utterly unaffected 
by these variations. He further found, that these fringes varied in magnitude with 
the distance of the eye from the refracting body, and not with the magnitude of the 
pupil. He stated several other results, all of which, he thought, could not be explained 
on the principles of the undulatory theory. 
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On the Dichroism of the PaUadio-chlorides of Potassium and Ammtmium* 

By Sir David Brewster. 

Dr. Wollaston had found that a long crystal of either of these salts, when looked 
through transversely, had a ^reen colour, but when looked through from either end, 
had a red colour ; and he (Sir D. Brewster) placed one of these long crystals trans- 
versely over another, in a cruciform shape, and then found that those portions of tho 
centres of both, which were in contact, gave a red colour, while all the ends of the 
crystals were red. 


On the existence of a New Neutral Pointy and two Secondary Neutral Points* 

By Sir David Brewster. 

After noticing the two neutral points (points where there is no polarization of light) 
of MM. Arago and Babinet, Sir David Brewster said he had discovered a third. 
He also mentioned amongst some general results of observations continued for a long 
time, that instead of the point of maximum polarization being always, as supposed, at 
Dip from the sun, he had found it more frequently 88^ from the sun. lie also de- 
scribed a polarimetcr or polainscope, by which, he said, the rectilinear bauds in polar- 
ization were seen more clearly than by other methods. 


On certain Cases of EllipticaUy Polarized Light* By Prof Powell. 

At the last meeting of the Association, Prof. Lloyd ^ gave a theoretical investigation 
of certain results obtained by Sir D. Brewster relative to thin films from which polar- 
ized light is reflected. Besides completely explaining those results, Prof. Lloyd infers, 
that such films ought to give the portions of light reflected at their two surfaces differ- 
ing in phase, and that the light should be consequently in general ellipticaUif polarized. 

Tlie author of the present paper, before he was aware of tho investigation of Prof. 
Lloyd, had made many observations on the elliptical polarization of light by reflexion 
from metallic and other surfaces, — the method of observation being by the well-known 
dislocation of the iiolarized rings. Some of these experiments went merely to prove 
the existence of elliptic polarization in cases where it had not previously been detect- 
ed, as in certain minerals and other bodies in which it is seen though of small amount. 
In other cases the reflecting surface consisted of the thin films formed on polished 
metal by tarnish, by heat, or/ by the galvanic process of Nobili. In these instances, a 
verification was afforded of Prof. Lloyd^s theory by direct ohservation. But, further, 
these films give periodic colours ; and in passing from one tint to another, the ellip- 
ticity, as disclosed by the form of the rings, underwent regular changes, passing from 
a dislocation in one direction to tho opposite, through points of no dislocation or of 
plane polarization, the rings being alternately dark and briglit centred. This afford- 
ed a furtlier field for the application of theory, and Mr. Airy investigated a formula 
for tfte rings under these varying conditions, with which the phcenoinena are in perfect 
accordance. 


On Crystalline llefiexion* By Sir David Brewster. 

Having (said Sir David), in a conversation with Prof, Kelland, had my attention 
directed to Prof. M'Cullagh's interesting memoir on tho laws of crystalline reflexion 
and refraction, I have felt it necessary to make a communication on the subject to 
the British Association. In consequence of the results which I laid before tlic Bristol 
meeting, Prof. M‘Cullagh was led to revise the views to which he had been led by my 
earlier experiments in 1810. I had at that time the advantage of communicating with 
liim personally and by letter; and, having preserved copious abstracts of his paper on 
the subject, I did not look into tho memoir itself till yesterday, when my attention 
was drawn to the following note: — ‘*1 was at this time in doubt whether the phae- 
Tiomena observed witli oil of cassia could be reconciled to that theory ; and when the 
note in page 3(5 was written, 1 was almost certain that they could not. ^ But 1 have 
since, I think, found out tho cause of this perplexity: some of Sir David Brewster’s 
experiments were made with natural surfaces of Iceland spar ; others with surfaces 

♦ See Report, 1841. Transactions of the Sections^ p. 26. 
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artificially polished. I believe (though I have made very fow calculations relative 
to the poiiit)^ that the former class of experiments will be perfectly explained by the 
theory; the latter I am certain cannot, nor ought tve to expect that they should-, for 
the process of artificially polishing must necessarily occasion small irregularities by 
exposing little elementary rhombs with their faces inclined to the general surface, 
and the action of these faces may produce the unayrnmctrical efibets which Sir David 
Brewster notices as so extraordinary. If this does not account for such effects, I do 
not know what will.” Had Prof. hl^CulIagh communicated to me this explanation of 
the incapacity of the uudulatory theory to account Ibr the extraordinary unsymmo- 
trical phicnomena which I described to the British Association, and which exist to a 
much greater extent than 1 described ; or had it been contained in the two abstracts 
of his memoir, with which I was familiar, I could at once have removed the difficulty 
referred to in the preceding note. The view ho has taken of the action of an arti- 
ficially polished surface of Iceland spar, is a mistaken one. The exposure of ele- 
mentary rhombs with faces oblique to the general surface, would show themselves in 
separate rays inclined to the principal jpenml, especially in solar light. It could not for 
an instant be Overlooked by an experienced observer. Such faces I can produce at 
pleasure, bv a slight chemical action upon the surface, whether polished by crystal- 
lisation or by art ; and it is impossiblo to confound the pencil which they reflect, with 
that which is given by the general surface. It is useless, however, to pursue this ar- 
gument any further, because I have obtained exactly tlie same results in using luitural 
faces, and m using artificial ones, and especially on planes perpendicular to the axis 
of the crystal, where 1 have found the same results with the natural faces of the Chaitx 
earbonaUe bas^e of Hauy, and with those produced by artifiOial grinding. In this case 
the coincidence is still more remarkable, as the very friction of the finger is capable 
of developing on tliis surface the faces of elementary rhombs ; but the reflexions from 
these never disturb in the slightest degree the physical action of the general surface. 
I have no doubt that Prof, M^Cullagh will concur In the accuracy of these views, and, 
with that candour which distanguiimes him, will acknowledge, as he has almost done 
already in the preceding note, that the undiilutory theory is, generally speaking, in- 
capable of explaining the phenomena of crystalline reflexion. ' 


On a very euriotts fact confiected uni/i. Phoioyrqphy^ discovered by M. Mdset' 
KSniysboryy communicated by Prof Bessel to Sir D. Brewster. 

Sir D. Brewster said, he wos requested to communicate an account of some remark- 
able facts connected widi the theory of photography. A new process of producing 
photographic impressions had been discovered by Dr. Moser of Konigsberg ; and an 
account of the discovery had been brought to this country by Prof. Bessel, who re- 
ceived it firom the discoverer himself. The sulgect was most important, and it would 
have been a great misfortune if the Physical Section bad separated without being 
made acquaint^ with it^ 'Ibe following were the general facts connected with it 
A black plate of horn, or agate, is placed below a polished surface of silver, at the 
distance of one-twentieth of an inch, and remains there for ten minutes. The surface 
of the silver receives an impression of the figure, writing, or crest, which may be cut 
upon the agate or fcoiti* The figures &C. do not appear on the silver at the expiration 
of the ten minutes, but are rendered visible by exposing the silver plate to vapour, 
either of amber, water^ mercury, or any other fluid. He (Sir D. Brewster) had heard 
Prof. Bessel say, that the vapours of different fluids were analogous to the different 
coloured rays of the spectrum; that the different fluids had diflerent effects, cor- 
responding to those of the spectrum j and that they could, in consequence of such cor- 
respondence, produce a red, blue, or violet colour. The image of the camera obscura 
might be projected on any surface, — glass, silver, or the smooth leather cover of a 
bookf without any previous preparation ; and the effects would be the same as thoso 
produced on a silver plate covered with iodme- 


On (he Ptchroism of a Solution of Strafnanium in JEthetm 
By Sir David Brewstek* 

The solution was ydlow by tronunitted lights but green by reflected light. 
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On the Geometric Forms^ and Laws of Ilhminatimi of the Spaces tohicA 
receive the Solar Raj/s^ transmitted through Quadrangular Apertures. Sg 
Sir David Brewster* 

He said his attention was called to this subject by an accidental discussion on 
point, whether or not Aristotle^ in explaining the circularity of images formed by 
quadrilateral apertures, employed the appropriate idea when ho said that those images 
were, to a certain extent, quadrilateral, but appeared circular, from the eye being unable 
to recognise faint impressions of light. Prof. Who well, in his ^ History of the Philo- 
sophy of the Inductive Sciences,’ had distinctly stated, that Aristotle had not used the 
appropriate idea, and that the question was entirely a geometrical one, the appropriate 
idea being the rectilinear nature of light. Having been led accidentally to consider 
the subject, he (Sir D, Brewster) had determined m a simple manner the form of tho 
aperture at all distances, and had been led to take tho same view of tho subject with 
Aristotle, who seemed to have employed the appropriate idea. 

On Luminous lAnes in certain Flames correy[)0iuiing to the d^ective Lines in 
the Sun's Light. By Sir David Brewster. 

After noticing I^aunhofor’s beautiful discovery as to the phsenomena of tho line D 
in tlie prismatic spectrum, Sir David said, he had received from the establishment of 
that eminent man, at Munich, a splendid prism, made for the British Association, and 
one of the largest, perhaps, ever made 5 and, upon examining by it the M>ectnim of 
deflagrating nitre, he was surjirised to find the red ray, discovered by Mr. Fox Talbot, 
accompanied by several ofter rays, and that this extreme red ray occupied the exact 
place of the line A in Fraunhofer’s spectrum, and equally sui^prised to see a luminous 
tine corresponding with the line B of Fraunhofer. In fact, all the black lines of Fraun- 
hofer were depicted in the spectrum in brilliant red light. The lines A and B turned 
out in the spectrum of deflagrating nitre to be both double lines; and, upon examining 
a solar spectrum under favourable circumstances, he found bands corresponding to these 
double lines. He had looked with great anxiety to see if there was anything analogous 
in other flames, and it would appear that tliis was a property which belonged to almost 
every flame* 

On the Structure of a Part of the Solar Spectrum hitherto unexamined. 
By Sir David Brewster* 

He had, by means of tho prism from Munich, been enabled to extend the solar 
spectrum beyond the point where, according to Fraunhofer, it terminated immediately 
at the side of the lino A, and he (Sir David) found one part to consist of about sixteen 
lines, placed so near to each other, tliat it was difficult to recognise the separation ; 
but the lines, as they approached to A, were much nearer to each other than as they 
rocedld from it; consequently, that portion of tlie spectrum appeared concave, resem- 
bling so much the scooped-out lines of a moulding on wood, that it was scarcely pos- 
sible to suppose that the beholder not looking at such a moulding. He was led to 
observe an analogous structure near the line B ; and upon carrying on this comparison 
of structure of one part of the spectrum with that of another, it seeined to him, that, 
by and by, something important would result ; for there was a repetition of a group 
of linos, and similar lines, through different parts of the spectrum, as if the same cause 
which produced them in one part produced them iu another. 

On the Luminous Bands in the Spectra of r>ariou$ Flames. 

By Sir David Brewster. 

lie had endeavoured to |)rocure all the minerals and artificial salts and other sub- 
stances capable of combustion which could be had ; and, in order to have a suitable 
combination, he used an oxygen light analogous to the Bade light. Every one con- 
ducting these experiments was aware that it was necessary to pass tlte light through a 
narrow aperture ; but this would reduce the intensity of the light so much, as to make 
it difficult to observe tho rays at the extremity of the spectrum ; but he found that he 
could obtain the effect of a small aperture, by merely inclining the prism ; so that, with 
a good prism, the great lines in the sedar spectrum might bo seen hy using an aperture 
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three or four feet wide, the whole breadth of the window^ by the mere inclination of 
the prism, which had the effect of producing a narrowing, facing the light, lie bad 
obtained 200 or 300 results, which he had not had any leisure to group ; but he would 
mention some of the general results. When nitrate of lead was thrown into combustion, 
remarkably fine lines were produced in the spectrum. The luminous line, D, of Fraun- 
hofer, existed in almost every substance, especially in all into which soda entered, par- 
ticularly in the flame of a common tallow candle ; probably owing to the muriate of 
soda existing in the tallow. The hydrate of strontites gave the lines very remarkably in 
yellow and green. The iodide of mercury did the same. Also in that remarkable 
substance, the lithoxanthemate of ammonia, first discovered and published by Mr, Fox 
Talbot, the fine lines were seen throughout the whole length of the spectrum ; and 
there was a remarkable blue band, which he (Sir David Brewster) had not distinctly 
recognized in any other flame. Indigo gave fine green and orange lines at equal di- 
stances from the D of Fraunhofer. Fvussian blue did the same; calomel, nitrate of 
magnesia, litharge, also showed lines; the sulpho-cyanite of potash gave a violet and 
orange flame, with the lines extremely distinct. He hoped, at the next year's meeting 
of the Association, to be able to embody these various results in a regular report. 


On the Improvement of the Telescope^ By H. Fox Talbot, F.R.S. 

Mr. Fox Talbot said, that this subject occurred to him about two years ago, when 
the Earl of Rosso (then Lord Oxmantown) was making much larger specula for re- 
flecting telescopes than had ever been obtained before ; and he thought, if once we 
had a very large and perfect speculum, it might be possible to multiply copies of it by 
galv^ic means. He had observed, that if an electrotype cast were taken from a per- 
fectly polished surface, the cast was also perfectly polished; so that no defect of form 
from this cause could have an injurious effect on the speculum. The great and ob- 
vious defect was, that electrotypes were in copper, which reflected but little light. 
He mentioned these ideas to Prof. Wheatstone, to whom the same views had occurred 
previously, as he showed Mr. Talbot a paper which he had drawn up some few 
months before, in which he suggested the making specula of platina, palladium, silver 
or nickel, by precipitating a suflicient thickness of these metals upon the mould to ob- 
tain n perfect surface, and afterwards precipitating a less valuable metal, as copper, to 
form the body of the new speculum. 

Though it had occurred to Mr. Talbot to precipitate white metals, yet lie did not 
think that platina would have a sufficiently beautiful white metallic polish. Prof. 
Wheatstone had, hovrever, made choice of platina; and, varying the quantity till he 
found the required proportion, he obtained a mirror in platina, which appeared to him 
(Mr. Talbot) to have quite brilliant polish enough, and to be white enough to answer 
the purpose ; and he considered, therefore, that Prof. Wheatstone had proved, that, at 
least in one form, the specula of telescopes might be made by voltaic precipitation. 
His own idea was, that it might be possible to wdiiten the siufacc of the copper williout 
injuring the form ; and. therefore, having obtained a speculum in very bright, polishtid 
copper, bo (Mr. Talbot) whitened it, and transformed it into sulphuret of copper, by 
exposing it for a minute to the vapour of hydrosmphuret of ammonia, which aid not 
injure its polish, but after passing through a scries of varied colours (scarlet, blue, 
&€•) rendered it very white ; and after having retained this speculum about a yeai*, ho 
did not perceive the smallest alteration in any respect. This, therefore, ap]>earca to him 
a mode by which important results could be obtained. Tliere was no danger of such 
a speculum being oxidated by the air, since it was already in oombination with sul- 
phur, a more powerftil chemical affinity than oxygen. 

For the last year, perhaps, nothing further had been done, either by Prof. Wheat- 
stono or himself; but lately, being at Munich, he visited Prof. Steinlieil, and saw his 
inventions, and learned from him that he had discovered a method of making specula 
by the electrotype. ^ It so happened, that botln Prof. Steinheil and himself had pub- 
lished their respective methods about a month or six weeks before; the Professor 
having read a communication on the subject before the Academy of Sciences at Mu- 
nich, and printed it, and Mr. Talbot having published his in England. Their modes 
were, however, different, as Prof. Steinlieil precipitated gold upon the speculum which 
was to be copied, and having precipitated a certain thinness of gold, he then pi ecipi- 
tated copper on the back of the gojdj to give it aqfSolent tbichness. He (Mr. Talbot) 
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should have thought beforehand that gold would not reflect light enough to be available; 
but Prof, Steinheil informed him he had found, by careful experiment, that it reflected 
more light than polished steel. He allowed Mr» Talbot to look through a Gregorian 
reflecting telescope, of which the speculum was a common one, but gilded, and he 
found the image perfectly clear and well-defined, though a slight tinge of yellow was 
thrown overall the objects. Prof. Steinheil said, that in the course of a year he should 
have a very large telescope, furnished not only with a speculum, but also with other 
apparatus, vohuically formed, so that telescopes might be made all from a good model, 
so as to insure greater accuracy of proportions ; and in this way even very large tele- 
scopes might be constructed at a comparatively trifling expense. With reference to 
precipitating copper on the back of the gold, the Professor nad a simple expedient for 
securing adhesion. He first precipitated gold from tlie cyanide of gold, and he mixed 
with it cyanide of copper, and kept graatially increasing the quantity of the latter, 
so that an alloy was precipitated, which was continually increasing the copper with 
respect to the gold, till he had a speculum whose surface was gold, and which then be- 
came an alloy, the quality decreasing, till, at the bottom, it became pure copper. This 
was important ; because, without such experiments, one Avould not have known that 
such results would have followed ; for some philosophers supposed, that, if we attempt 
to precipitate the salts of two metals, only one is precipitated ; but Prof. Steinheil 
informed him that they precipitated in union. He thus obtained a speculum with a 
face of gold and Ji^back of copper. 

But, supposing tlie largest, cheapest, and best speculum was obtained, the framework 
of the telescope would be so gigantic, that few observers would he able to use the in- 
strument. With a focal length of sixty to eighty feet, it would he quite unmanageable 
for any private individual. The idea occurred to him (Mr. Talbot), to have » tube 
fixed in an invariable position, and to have a perfectly true plane mirror, of a size 
somewhat larger than the concave speculum, placed in front of ibe tube, with an aper- 
ture in the centre. This plane reflector should be moveable about its centre in any 
direction ; so that rays from luminous bodies, falling first upon jthe plane reflector, were 
then reflected against the concave reflector, and then passed througn the aperture. The 
only motion reauisite for the plane mirror would be one about its centre. The me- 
chanical difficulties in the wav of this plan would be far leas than in the common method. 
Prof. Steinheirs idea on this point was somewhat different. Ho (Mr. Talbot) had 
thought of placing the tube in a horizontal position, which, in the case of a tube of 
very great length, has manifest advantages. Prof. SteinheiVs idea was, that it should 
be pointed directly to the pole of the heavens. 


On the JlieoTy of Magnetism. By John Goodman, 

Having frequently attempted in vain to produce electro^magnetic effects by the 
current from the electrical machine and metallic conductors, the author at length 
resolved upon employing such imperfect conductors of the current as would arrest 
the speed of the frictional fluid, andreau^e it to progress more in the manner of vol- 
taic electricity. For this purpose he used a slip of common wiiting-paper as a con- 
ductor in place of copper wire employed in electro-magnetism, and ^instead of the 
soft iron substituted a plate of thin window-glass. This plate being arranged upon 
insulating pillars, it was found, after several te^t experiments, that the greatest 
weight that could be sustained was supported by suspending the same to a card or 
paper armature affixed to the under surface of the glass, whUst a continuouB current 
from the positive to the negative conductor of the machine was transmitted along 
the upper surface of the plate by means of two half sheets of writing-paper* ^ In 
this manner a weight of five ounces and twenty grains was sustained for some time, 
which, in proportion to the quantity of electricity in the current, is probably as great 
as is ever supported by any electro-magnet whatever. 

From the success of this experiment the author contended, that for anything at 
present known thia may be the principle of m^netic action ; nor does be see any 
reason for seeking other explanation of magnetic phsenomena than the simple laws 
of ordinary electric attraction and repulsion. He also suggested that the crystalline 
nature of iron may render it more capable of polarization by electric influence than 
the other metals ; and if a polar effect be obtained, so that the electricity of one par- 
1842. C 
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tide shall pass on to the iieict in the seriesi and so on throughout the length of the 
bar, and shall not be enabled to return without the removal of the inducing force, 
the elementary particles of such bar will he placed in a condition for exalting the 
tension of each other from end to end (as is the case in the multiplication of pairs 
of plates in a voltaic battery), and produce what may be termed '' reciprocal polari- 
zation/' 

'fhe particles of steel may be so separated by the carbon which it contains, and by 
the process of hardenings as entirely to prevent the return of the fluid after polari- 
zation has been effected ; and finally, if the force of each particle be doubled by the 
reciprocal polarization of the one next in line, and this by the next, and so on 
throughout the series, it may readily be conceived that a degree of tension would be 
produced at each end of a bar ;magriet which would be capable of inducing in a 
piece of metal of a similar kind, the same condition at a considerable distance, and 
develope indeed all the phsenomena exhibited by this wonderful agency. 

On the Cause of Dissmilarity of the VoUuie and Ordinary ElectricHies. 

By John Goodman. 

There had arisen on the part of Dr. Faraday and other eminent electricians, ob- 
jections to the use of the guarded jmles in decomposing water, described by Dr. 
Wollaston as being unidentical with voltaic decomposition, but the p(3k’s made use 
of in an apparatus constructed by Mr. Goodman were of fine platina wire complelc/g 
unguarded. Poles of this description, one-eighth or one-sixteenth of an inch in length, 
had been frequently employed by the author, and had readily decomposed water by 
the current atone from the electrical machine. 

Mr. Goodman then proceeded to point out his view of tha cause of dissimilarity in 
the two fluids, and in so doing adverted to the phsenomena exhibited in the employ- 
ment of the condensing electrometer. 

On electrolyzing the plate in communication with the gold leaves, the latter in- 
stantly diverge, and exhibit considerable ^'tension,** But on drawing near the 
opposing uninsulated plate, a gradual collapse of the leaves is unifonnly the result, 
approaching each other as the plate advances, and when it has arrived at a given 
distance, the leaves are found in perfect opposition. But on removing the same they 
again diverge, and this process may be repeated many times under favorable circuin- 
stances* During the period when the leaves are apart, the electricity by which the 
electrometer is charged is found to possess much tmsim/* that is (according to 
the views of the auSior), powerful attractive and repulsive properties^ and in conse- 
quence much elasticity of character, great mechanical force, momentum, and capa- 
bility of resisting atmospheric pressure, and considerable magnitude of spark, &c. &c. ; 
but when the plates are in a given degree of apposition, all these properties disappear, 
and are supplanted by othem more resembling the character of the voltaic ti^au ordi- 
nary electricity, its high tension is subdued, anti tihe inerted capacity of the plote 
for a further sui^Jy of electricity of the tame kmd, evinces the disposition of tlie 
fluid to become mote and more and assume that condition which may 

with great propriety be termed intensity.*' .Hence we may infer, as stated by Dr. 
Faraday, wha^t ''an enormous quantity cd electricity is present in matter," the 
atomic particles of the eame being at all. thnea subject to the polarizing iofiuence of 
each other, eJt atomic dmtanecs, and inducing thus an amazing capacity for, and con- 
densation of fluids It isrnot improbable that electricity in this condensed condition 
occupies ike itUerior of metalUe bodiCs^ that it is indeed the peculiar fluid of the 
atomic particles of matter, and yet that of high tension resides oo the mere surface of 
metallic conductors. The carm then ef dissimilarity m< the two modifications is, 
that in the one cose (the volt^) the elementary partitas at idi jthc matter, fluid and 
solid concerned in its production, are continually jn contiguous relation to each other; 
and in the other modification (the ffictional) tmo main pitagonist or opposing 
forces are removed and sqiar«/ed by flhe revolutions of tifcift cylinder to a considerable 
distance from each other. The positive fluid upon the sdrfSwJO of the cylindm* is re- 
moved compieteiy out of Ae sphere of action of its opposing n^^ force, situate 
in the rub^, and is afterwards imbiect cmly to polanzing influence from remerte 
Mr. Ooedmau e^mpUfled this view of tbs subject by (tiagmms and fur^ 
liwt explanetioiui, ^ ^ 
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On the PosiHve and JSTeffcdive Streams of Electrified Air^ and on an 
Eleetrical MiuMne JUted for examining them* By the jstefo. C. J. Kenneby. 

On Improved, Magnets^ and the different Modes of determining their Potvers^ 
with an Account of certain undescribed Phcenomena in Pemvancnt Mag^ 
7ieties. By the Mev. W. Scohesby, i5.Z>. Sfc. 

The author having 'called attention to the varying relations of capacity for, ai)d 
retention of, the magnetic condition in specimens of steel of cliiTerent mass, hardness, 
and qualit}^ showed by experiments with compound magnets, constructed by himself 
after an extended investigation of their relations, the possibility of communicating 
and retaining very unusual magnetic energy in systems of bars, suited for various 
practical purposes* A magnet exhibited was stated to be of xiearly ten times tho power 
of one on the ordinary principle of equal mass. The phsenomcna exhibited by it 
w’’ore, indeed, very striking, particularly its capability of suspending above 10,000 
small nails in a loop which could be uioulded like plastic clay. 

In respect to tho different methods of determining the powers of straight bar mag- 
nets, Dr. Scoresby showed tlio superiority in convenience and comparability, of the 
method of deviations, over that of torsion, and mentioned as a general result, that 
small bars exhibited greater proportionate magnetic energy than large bars. 

It appeared to have escaped notice that a considerable proportion of the energy of 
magnets taken in combination existed in a state of elastic suppression, so that, on se- 
paration of tho bars, a great increase of energy is exhibited in tlieir individual powers. 
This weakening of some bars placed in contact might even in some cases proceed so 
far as to give to such bars an opposite magnetic condition whilst in the mass, and 
thus really diminish the power of the combination. 

Tho result of his numerous experiments ott the subject of the communication and 
retention of magnetism, was to enable him to show what, for any specific purpose, 
was the best quality and denomination (as blister-steel, cast-steel, &c.) of steel, and 
the right degree of hardness. For certain researches concerning the earth's mag- 
netism, Dr. Scoresby proposed powerful short compound bars (six inches or less in 
length), of sufilcient mass to carry reflecting mirrors for determining minute changes 
of direction. 


Colonel Sabine read a letter which enclosed Boguslawski's Report * On the Ob- 
servations made by him in Breslau with the Magnetic Instruments belonging to the 
British Association.' 


Supi>lenicniary Report of a Committee on Waves. By J. S. Russeli,> M.A, 

Much of the difficulty experienced in Attaining clear conceptions of the phcenomena 
and mechanism of waves is to bo attributed to this circumstance, that we are apt to 
confound with each other, under tho general name of Wave Motion, a variety of pha?- 
nomenn essentially different in tlieir origin, their form and their laws. This essential 
diversity the author of this paper had formerly endeavoured ta establish, more espe- 
cially in the case of that species of wave which he had called the Wave of Transla^ 
tion. In his memoir of observations made in 1834-35, he had indicated th% existence 
and described some of the phasnomena of two other classes of ww'es, as also in the 
former printed Reports of the Association; but ho had lately embraced an opportu- 
nity of extending his observations and maturing a classification, which he now sub- 
mitted to the Section 

Of waves, there seem to be three great orders obeying very different laws 

(1.) Wave of the First Order , — 'fhe wave of translation is solitary, progressive, 
depending chiefly on the depth of the fluid ; has two species, positive and negative. 

(2.) Waves of the Second The oscillatory waves are gregarious, the time 

of oscillation depending on the amplitude of the wave ; of two species, progressive and 
stationary* 

(3.) The waves of the third order are capillary waves; gregarious: the oscilla- 
tions of the superflpial film of a fluid, under the ififluence of the capillary forces, ex- 
tending to a very mjnute depth, short in duration ; of two species, free and constrained. 

The last of wese clasees he had not before minutely examinedi and to them ho 

c2 



20 


repOrt-~1842. 


wished to draw the atteniiou of the Section, as amongst the phenomena which we 
most frequently gee and have yet failed to examine. Although these waves were 
noticed by the author in 1834 and figured in a memoir of his own, which drawing had 
since been published by M. Poncclet in his * MjScanique ' along with an announcement 
that he had observed the same waves in running water, yet they had not hitherto 
attracted notice, or been thoroughly examined by Mr Russell or any one else. Ho 
believed them to bo the minute Waves dr dents indicated by the theory of Poisson, he 
had therefore thought it his duty to examine them. 

The wkves of the third order were observed by Mr. Scott Russell in the following 
manner. A slender br^s wire w*as inserted vertically into a still fluid, and drawn in 
that position slowly along its surface. When the velocity is one foot per second, the 
surface of the water exhibits a group of waves of great beauty and regularity, extending 
forwards before the exciting point and spreading on both sides of it iu the form of a 
con*focal group of hyperbolas ; the focal distance of each hyperbola and its asym- 
ptotes being determined by the velocity of the motion. Altliough the exciting 
point tvas of no more than Vir^h of an inch iy diameter, these waves extend over 
several feet, and the diagrams exhibited the pbecnomciia as having great regularity 
and beauty. Numerical results, showing the number of these waves in an inch of 
distance from the exciting point, were given, and are nearly as follows - 


Velocity of moving point. 

Number of waves in an inch. 

55 feet per minute. 
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These waves were examples of capillary waves not in free but constrained motion. 
He had generated them In a different manner, so as to examine them in free motion 
uninfluenced by the generating point, and found that the capillary waves when moving 
freely have a constant velocity of 8^ inches per second ; that their duration is short, 
becoming insensible in about twelve seconds after describing a path not longer than 
eight or nine feet : in the free state this breadth is very small at first, gradually in- 
creases, and just before vanishing attains an amplitude of nearly an inch. 

The capillary waves arc among the phenomena we most frequently observe. It is 
in generating them that a gentle breeze formitig over the surface of a smooth lake 
destroys the translucent and reflective power of the surface ; they are also to be ob- 
served in all cases of primary and secondary wave motion when the superficial film is 
by any cause compressed so as to produce corrugation ; and they always disappear iu 
about twelve seconds after the exciting cause is removed. 

The second order of waves had also been made the subject of careful observation. A 
mode had been discovered of generating those waves in large groups, so that instead of 
observixig single waves the length of one could bededticed from the measured length of a 
number, thus getting the advantage of repetition of the quantity observed. It had thus 
been finally determined that' these oscillating waves follow Newton's law, in so far that 
the velocities of transmission are the square roots of the amplitudes; but the abso- 
lute velocity differs fVom that of Newton, so that instead of having the wave whose 
period is a second of an amplitude ss 3*26, it is found to be an 3*57* The velocities 
determined are as follows : — 


s. 

1 

§ 

f 

0 

1 

a 

Amplitude. 

3*01 fe«t p«r second 

2-6S feet 

3*16 


99 

3*94 „ 

3*29 

If 

99 

3 *125 

3*37 

99 


3*26 „ 

•3*57 

99 

>1 

*3*57 ,t 

3*72 



3*913 

3*84 



4*20 „ 

4*16 



8*00 „ 

4*62 


»1 

6*23 „ 
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He had aleo completed some further examinations of the wave of the first ordar^ and 
could now present the subject in a tolerably complete form* 


Observations, on Oceanic Waves* By William Walker. 

After detailing the advantages which the locality where those observation; were 
made (Bovisand, near Plymouth) possessed for such an object, such as complete ex* 
posure to the waves of the Atlantic, a aeries of buoys at ascertained distances, well* 
observed soundings, a tide gauge fixed at the pier, and elevated clifis from which the 
waves in scries may be conveniently observed, the author described his methods of 
observing, and presented in a tabular form the results of his observations made during 
the last winter* 
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Prom these data it does not appear that the ratios between the heights, velocities, end 
other elements of waves, are regulated by any constant law* On the 28th of September 
the waves were found to travel at the rate of 46 feet per second, being 460 feet apart, 
and breaking in five fathoms water; the next day tneir velocity was only 42 feet per 




2S 




iooond) dnd the height of an untooken wave was 27 feet above the 9iufaoe level ! Theso 
waves were breaking in five and eia fathoma*^ On the lit of Oetober the velocity of the 
waves travelling at right angles to the wind» was 46 feet^er second^ the distance be- 
tween the waves was 345 feet| and their height only & feet! 


On the Tidal Phmumma in tluf Hay ^ Pundy and ike Hiver de la Plata. 

By Mr^ Kook* 


Oh die Meteorology of the Protnnce if Coorg, in the Western Ghdts of 
India* By Colonel Sykes, F.R.S. 

In offering a further contribution in support of an almost established law in me- 
teorology, a few prefatory observations may bo usefial. Towards the end^of the last 
century it was remarked, in a seiries of barometrical observations ma^at Calcutta, 
that there was a periodicity in the daily rise and fall of the mercury barometer 
throughout the wnole year being highest between 9 and 10 a,m., and J||webt between 
4 and 5 v.m., the semi-diurnal oscillation however varying from -0®CyP *h')0 or even 
*170. Humboldt determined the same fact in South America, at the level of 

the sen, but on the elevated plateaux of the Andes, finding *W*W6V||iSat there appeared 
to be a gradual diminution of the oscillations between and 1 — 5 v.m. in 

2 )roporuon to the ascent or elevation above the. ^ These pha nomenn. 

led to hourly barometrical observations, and K whereas during the 

day there was a maximum pressure between 6 a minimum piessure 

between 4 and 5 v.m., bo during the night there wjM ^ M HB ximuni pressure between 
10 and 11 r.M. and a minimum pressure about m. ; thus establishing two 
ascending and two descending waves or tides in ^|^H||Mfe)bere during the twenty- 
four hoUrsi. My meteorological observations, several years in the 

Deccan at 2000 feet above the sea, and pidip^tiC^^P|k Philosophical Trans- 
actions, were entirely confirmatory of those miik by there never havin|^ 

occurred a single instance, whatever the season or dry, hot or cold, 

in which the barometer was not higher at 9*— lO p.m. The same 

facts were obtained from the NilMerry mountains at 60^ ifew^vbove the sea— by 
Colonel Sabine from the coast of Africa~and from lulhierclMi places wittiin the 
ti*opics. From the irregular movements of the barometer beyjciid the tifopics, tnb phn^- 
nomcna escaped observation for some time, but of late years numerous careful ob- 
servations and a series of averages have eliminated the same facts which characterise 
the tropics, the amount or range of the semidiurnal oscillation, however, gradually 
diminishing from the equator towards a parallel not yet determined, in very high 
latitudes (but which is beyond 70^ N.), where the hours of maximum and minimum 
pressure are not the Same as at tho equator. Mr. Snow Harrises singularly uniform 
sugeessions of curves of average pressure of the barometer at Plymouth mr several 
yoars, show the smne hours of maxima and minima that 1 found in tho Deccan ; and 
by a series of observations transmitted to Colonel Sabine from Finmarken, in latitude 
7Q* N., the average height of the barometer is still found Ui that high latitude to be 
greater Ot 0 A.ii* than at 3 the mean annual tempinrature of the place of obser- 
vation approximating to the fireesdUg point. 

Although there is a perfeet accordance in the hours of maximum and minimum 
pressure within and wimout the tropics, there is not tJie same accordance in the^ ex- 
tent or range of tho semidiurnal oscillation of the barometer. In the tropics it is 
considerable ; in high latitudes very small ; and from such observations as have been 
made in intermediate latitudes, grounds are afforded for the belief, that the amount 
of the semidiurnal oscillation gradually diminishes item thb' equator toward tho 
poles, and that the time of the occurrence of maxima and minima are reversed, 
the exact latitude where this cliange takes place not bOing yet satisfactorily de- 
termined. 

With these prefatory observations I may state, that the meteorological observations 
obligingly coimnumoated to mo by Dr. Bleat of the Madras army^ flcoin a new locality 
Ml the W estsm Ghgts^ are entirely confirmatory of thojc I zxiaab in the Deecap re- 
specting, me movements of the barometer. ' ^ 
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The following is the aooepiablo Meteorological Register A*oni Dr« Bl^ o£;> Jhe 
Madras Mediciu Serv'ieei which he prefaces by a quotation from an official Report 
made by Dr. Baikie 

“ Temperature . — ^The temperature of Coorg is one of the most moderate and 
equable iii the world, the daily range in doors never exceeding G® or 8®, often not 
beyond 2®, and the thermometer seldom rising higher than 74^, nor sinking below 
00^, in the open air. The range is a little higher during the dry season, the aaily ex^ 
tremes being between 52® or 53®, end 68® or 70® j the annual extremes are prooably 
52® and 82®. The want of a maximum and minimum thermometer prevents my even 
guessing at the mean annual temperature, but it cannot exceed 65® or 66®. 

Prepare.— -The maximum of the barometer occurs during the dry season, the 
highest noted being 26*220, and the lowest in July during the monsoon 25*912. The 
greatest daily range observed was *076 ; die mean daily range (which is very regular) 
•050. The diurnal maximum occurs at 10 a.m., the minimum at 5 r.M., with such re- 
gularity that I have often detected an error in the supposed time by looking at the 
barometer at these hours. The barometer appears to offer no indication whatever of 
approaching changes of weather, and I have not been able to detect any influence of 
tne lunar phases on It. 

Moisture . — The bygrometrical state of the atmosphere during half the year is 
that of extreme moisture, closely approaching to saturation. During the dry season it 
is occasionally very dry, and sometimes undergoes most remarkable difference to tlio 
eye or feelings .” — Extract from Dr. Baikte'e Report. 

The above, in reference to iempefature^ Dr. Blest observes, differs somewhat from 
the result of his observadons, owing to greater exposure of his instruments, which 
were self-registering thermometers. According to Dr. Blest the following are tlic 


results of three years' observations 

Annual mean maximum 76®*4 

Annual mean minimum. 60 *8 

Annual mean temperature 68 *6 

Annual mean diurnal range 15 *6 


Monthly Abstract of the daily Meteorological Register kept at Merkara*, in Coorg-— 
the mean for three years, 1838, 1839, and 1840. 


Months. 

Monthly mean of 
thermometer. 

Monthly mean of the hygrometrical 
state of the atm^ph^re, as takeq at 

Mean height and daily 
range of barometer. 

Pluviometer. Total 
fall of rain daily. 
Inches and cents. 
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♦ fi.B. the instruments (with the exception of Pluviometers) were kept in the Outer re- 
cess of a window in the north side of Merkara Palace, and pcrftctly exposed to the oiien air, 
while protected fhmi glare. 

























of Coosg, aMtadtijto «leT«(iQil above t]b«aeao{ 4500 feet, about 

6& milos oastilroin Claaiiimi»e» in iliat toaot of land lying on the of the Western Gh&ts 
between the paiaUela of laUtode W and 12*'52 N., and ?3®“30 ai^ 76®'10 E., beinK about 
59 nnlee long by 26 htOfid» ^ whole tract being a mats of hilla and narrow valleys, varyimr 
inheis^tftoin2SO0to5700jiMt. f B 

Eenur^.— The months of J^annary and Eebmaty are cold and vwy dry ; the range of tern, 
peratnre is 0(msidend>le: the morning and evening excessively cold, with dew throughout 
and partial fog in the vtdlejn from 3 to 5 fM,, while the heat of the sun in the midiUe^ the 
day IS tempered by a constant cold breeae ffom the N.E., frequently blotring with such vlo- 
leuce as to raise okmds of dust and beemne unpleasant. 

In March the cold of the night becomes less sensible, and the days are warmer, while the 
wind is leas ^rioient and is variable ; days dear, the air still continuing in general dry, but 
fluctuates occasionally; evenings occasionally foggy. 

April and M^r gre delightful; the heat of the day. which begins to be oppressive out of 
doors, bdng tempered by frequmit showers andthunder..storm8 ; occasionally, though rarely 
tbeore is some closeness ia the air, bnt the nights are always cool. ’ 

In June the montoon sets in, but at vatiahle periods of the month ; the commencement 
is seldom violent, but about the end of the month the rain frequently falls in torrents. 

July. This month is characterised by universal gloom, impenetrable dense mist, high 
bleak winds saturated with moisture, and incessant rain, the greatest fall in twenty-four 
hours being inches 11*25 cents ; a faint glimmering of sunshine for a few days. 

The rdn continues more or less during August and September, with occasional short in- 
tervals of sunshine, the air loaded with moisture, and when the rain ceases there is usually a 
dense fog. 

In October there Is an interval of bright and beantiM weather, rendered the more deliglit- 
fnl by contrast, and by the intmise green of the luxuriant vegetation ; about the commence- 
ment of the month the wind usnally settles In the N.E.,and when strong it is piercingly cold. 

November. The weather is extremely bleak and raw, the mornings cwacterized by dense 
mist and drixzle, swept along by a strong NJB. wind, the days graduaUy becoming clearer, 
bnt the evenings calm, mild and balmy. 

December is inWustdy dry, sky clear, strong steady wind from the N.E. ; weather very 
pleasant ; nights ud mornings extremely cold. 

Although, the amount of rain recorded in the above register does not equal that 
■which falls at Malcolm pait on the Mahabuleshwar hills, viz. 302*21 in., it still 
attests the del'uge-like character of a monsoon in the Gh&ts of Western India. 

W. H, Sykes. 


On a Ct/cle of Eiffhtfen Years in Afyno^heriexil P/uenomena. By Luke 
HovearOi F.R.S. Acemnpanied hy a Charts Plate II. 

In a Cycle of ei^ieen yetat, from 1824 to 1841, the seasons are found, bv 
observation at the h’iendt' School at Aekwwtk in the West Riding of Yorkshire, to 
go through their extreme changes of wet and dry, of wariflth and coldness ; retuniiug 
at the end to the same (or nearly the same) state again. 

The lower figure of the Chart presents on a scale fl;e mean or average Temperature 
of each year, adapted hy a curve to a mean line, representing the climatic <or eighteen 
years) averse of the heat of tlie district. The yearly averages differ to tlie extent in 
the whole of if degrees of Fahrenheit; the spaces by which they exceed the climatic 
mean are coloured iZed—those by which they fall below it, Blue. It will be seen at 
once that, in point of warmth, the years run through a cycle, the warm side of which 
lies to the left, and the cold side to the right, of the divi<iing lino in the middle. 

Above ate represehtedr in two columns, first the proportionate appearance (as in- 
dicated by observations mado once a day) of the four classes of winds through eacli 
year; beginning at North (coloured blue) and proceeding to the point next the East; 
thence (coloured yellow) to tlie point next South; thence (coloured red) to that next 
West; and thence (coloured green) to North again; the remainder (left Wank) repre- 
senting the number of days on which no decided wind blew. Secondly, on the right, 
the depth of ram for each year, as found by an accurate gauge placed at the Icvd of 
the nound; owe its depth m each season or the year, shown by a ^vjding line— the 
whole of these referrible to a scale of inches oh the light. 


Ihe reader may Uiua impure, by a single glance, flie state of different seasons, as, 
1. in respwt of o^m and windy days, the white blanks difibring greatly among them- 
selves, and exceeding greatly in amount on the warm side of the cycle ; 2. in respect 



TBAMBACVXOKS OP THB SECTIONS. $St 

of the prevelenoe of d^ermt ctatta fi£ wintta~«8 from the North and Esai during 
the coldest years of the oycloi and from the South and West in stormy seasons pver 
ceding these; 3* in respect of of rain^ the wet and dry years being con* 

spicuous ; and of the proportions (found sometimes in gradual increase or decrease 
from year to year) in which it fell in the different seasons ; the winter being placed 
lowest^ the autumn at top* All which becomes still more interesting, when we are able 
to refer by recollectioni or by any good register of the weather, to past seasons ; or 
when we may compare what is here presented with seasons occurring hereafter* 

Table of the Proportions of the Winds (by observation once a day) in each Year of 

the Cycle. 



N.— E. 



W.— N. 

Var. Ac. 


N.— E. 

E.— S. 
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If the Variable, See. be distributed to tbe four classes in proportion to their amounts, i 

the S.—W. will exceed on the warm side. 








Metmrotogical Register for 42, from Diurnal Observations taJken at 

Bi^dgelert in the VomUg of Carnarvon. By John Fhichard. 



The several ihstrutnents are read ofiF everyday at 8 a.m* In noting the “ diurnal state 
of (he weather,’^ it should he observed that by Fair*’ is nieant, that no rain fell-* 
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Iqr " Raiity’' ditt day hM been d!eei(i«%iM^*>**8aaw>*' wben any ou&ntity fell— 
and '* CbAogeeble/* ehowny and otberwiM umwtdad weaker, ^e vlUage of 
gelert, where the above obaarvations were taken, ie situated on the south-west side of 
the Snowdonten tnt)^ of motintains, and about twes^ yards above high-water mark. 
The last summer (1841) was mmually wrt. 


On the Meteoroi^ of the Notihem Atiantie, the Sowth-met Monsoon of 
India, and places cu^aeent. By Thomas Hopkiks. 

Mr. Hopkins argued that the common mode of accounting for the trade-winds and 
other neat currents of the atmosphere was not correct. The general theory, he said, vras 
that me notion of the tun’s mys on the earth at the tropics nmsed the temperature of the 
etmosphsnre ; and that, as the air thus heated became specifically lighter, it natiunlly 
asoenaed | and, the cold air rushing in to supply its place, a current was produced. He 
did not mean to deny that such results took place, but he affirmed that the theory in 
question did not account for the various meteorological phenomena which have been 
observed, and that there was another cause which accounted for them in a much more 
satisfactory manner. He then proceeded to show, that the condensation of tho air by 
great mountains, and the consequent precipitation of rain, must not bo left out of ac- 
count in ej^laining the monsoons and other periodic winds. 


On a M^eorologicdl Chatt, By Thomas Hopkins. 


On tits Applicaiim of the Law of D<finUe Propordom to the Stratification 
<f Clouds* By Jambs Nasmyth. 

Mr. Numyth was first led to speculate on tiiis subject by observing tho arrange- 
ment of clonda in fine weather, when, towards tho horizon particularly, they may be seen 
extended in parallol bands or stripes. He conceived that tho excess of vapour floating 
in the atmosphere beyond what the air could combine with, formed clouds ; and that 
the air, in each electric state, was capable of sustaining a definite proportion of vapour, 
and consequentiy that the clouds of one class or description floated (in what might bo 
called a plsiie of equal dectridty) at a uniform distuice from the earth. 


On the Changes in the Climate of England. By Hekiiy Fairbairn. 

The author proposes to prove thatethe low temperatm'e of the summers of Europe 
is caused by the unusual presence of ice in the Atiantio Ocean, I'bis he states to 
have been tne fact during the four last cold summers, and adda, that the intetligenco 
brought on the subject by steam-ships justified the expectation of the summer of 1 8 12 
in Europe being also chilled firom the same cause in the Atlantic. About half acentury 
since icebergs were a phsenomenbn in tho Atlantic not visible until the autumn ; now 
they indrtaae annually in numbers, and i^pear os early as the mon^ of March. 

Interposed between Great Britmn and America, and drifted eastward by the Gulf- 
streiutt on fibe line of the north-west winds which prevail in suminor, these moun- 
tains of ice cool the dir which blows firom the west at timt season, while the eesterly 
winds are warn. 

The augmentatitm of ice in the Atlantic is referred Iqr the author to the increase of 
warmth on the North American Continent, consequent on the cutting down of the 
forests and the extenrion of civilization. By tins means the W is detached fbom tho 
circumpolar bays and rivers at an earlier period, pnd floate iexdm south before bejng 
melted than beretofiNre. 


The President presented to the Section a pamphlet, transmitted for the acceptance 
of the British Assoriation, from M, L«iiz, containing two Essays, one ' On the Resist- 
ance of tiie Human Bo^ to Oalvanie Currents,’ theother^On the Theory of Magneto- 
Electrio Machines)' also ‘A Treatise on Atmospherical Eltotricity,’ by M. Ptdtier. 



TBANSAC9*10NS OV tHZ SECTIONS. 


On a nm Optiwl Imtmmmt. Sy/ Sit John Robison. 

Sir J ohn Robison informed ^ the Section thht he had lately a8certained> by trisd^ 
that on a solid rod of glass being plunged into such a cavity as that of the exte^ial 
ear, the light refined intvards, along the interior of the cylinder, illuminates the 
bottom of the cavity so as to reader It distinctly visible through tlm matter of the 
glass, provided it be homoTCneoas, and the ends of the rod be properly figured and 
polished. He suggested that instruments on this principle should be made for the 
examination of such cavittSs. 


To TBB SBonBtAniBS or the Twavrsn Mbbtino of thb AssootATioN. 

I offer my warmest and most sincere thanks to vou, illustrious and honoured Sirs, 
for the honour of the invitation which you had the complaisance to send me in the 
obliging letter of the 13th April, 1342, to attend the Twelfth Meeting of the Uritish 
Association for the Advancement of Science. I am very sorry to be unable to bo 
present. In order to respond in some measure, and as much as is in my power, to 
an honour so conferred on me, I have desired my brother, who is at Turin, to send 
to the Meeting a copy of my Memoirs, published in Modena since 1836, and I have 
made an Abstract of my Sixth Memoir (not yet published) upon the Magnetizing 
Action of Transitory Electric Currents, which I take the liberty of sending you here- 
with. I trust that those productions may not seem unworthy to merit the attention 
of the meeting. 1 confide in your kindness and in that of your learned countrymen, 
and 1 hope you will receive my communication os a proof of my gr)od wishes, and 
as a humble testimony of gratitude and of the high esteem I entertwn towards the 
British Association. 

1 beg you to accept the sentiments of lively gratitude and profound esteem and 
consideration with which I am proud to subscribe myself. Gentlemen, 

Your most obedient servant, Stbfano Mabiamini. 

Modena, Ist JunC, 1842. 

Abstract ^ an unt^lished Metnoir upon Magnetixing Action of Tr&ns- 
itorg Electric CarrentSf in which it is proposed to explain the Varia- 
tions in Magnetic Susceptibility which are frequently Observed in Iron 
as often as it has been magnetized, (^Addressm to the Twefllt Asmual 
Meeting of die Eritisk Association for the Advancement of Science,) By 
Professor Stefano Marianimi. 

A piece of Iron ms^netized to a certain degree, and afterwards deprived wa- 
dually of its polarity by the circulation of electric currents round it, presents the phae- 
nomcnon, that, by a given current, it is magnetized more strongly or more feebly 
than it is in its natural state, according as the given current is so directed as to pro- 
duce the north pole In the satoe part in which it had been produced frerm the begin- 
ning, or'Is directed in the contrary way. This phsenomcnon furnished, three years 
ago, the subject of my Second Memoir upon the Magnetizing Action of Transitory 
Electric Currents. But I then limited myself to the study of the laws Of the phac- 
nomcnon itself, of which it may not be inopportune to transcribe some here, for the 
better understanding of what follows i— 

. 1st. If the magnetic susceptibility of a piece of iron be in one direction increased 
(that is, so that it may have the north pole at a given extremity), and if it be 
diminished in an opposite direction, the susceptibility may be inverted by treating tile 
same iron with currents or other magnetizing actions contrary to those first employed. 

2ndly. The increase of magnetic susceptibility in one direction equals the decrease 
of magnetic susceptibility in an opposite direemn. 

3rdly. If the action of a g^ven magnetizing current is rcjteated upon the same 
iron, the alteration in the snscepUbility goes on always diminishing. 

After having long studied the means of depriving the iron of m^netie Mlarity, 
and especially the difference which occurs between the de^magnetizings proanced by 
operatUMis Wluoh serve also to magnetize, and Uiow produced by operations whicn 
do not serve to prodBce megnotism in « sensible degree ; and after an ^oally long 
study^of the actions of the transitory currents upon magnetized iroa, it seemed to 
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me that I was able to explain this sii^lar phimomenoiu The three following pro- 
positions. inferred from me said studies, may suffice for my present purpose ;~ 

Ist. Vihien an electric current is made to circulate round an iron endowed with 
magnetic polarity, a second is generated, whidi, together with that pre-existing, forms 
a system of two polarities, more or less strong than the first, or even entirely 
neuter, according to the force and the direction of the current employed. 

2nd. The magnetic strengthening or weakening which is observed (when work- 
ing as above mentioned), is proportionably less when the pre-existing polarity is 
stronger. 

Brd. When mi^neti^m is communicated to iron not magnetized, andjiot altered 
' in its magnetic susceptibility, and a transitory eturrent is then caused to circulate 
round it, a greater alteration is caused in the iron when it tends to monetize it in 
a contrary mrection, that is, to produce the north pole in the extremity in which the 
soutii pole is found. 

Let us endeavour to demonstrate these three propositions. The co-existence of 
two conspiring polarities in one piece of iron I should not be able now to prove ; 
but fortunately that is not necessary ; and to explain the phsenomenon of which we 
treat, it suffices that the co-existence in a piece of iron of such polarities cannot be 
doubted when they are contrary. 

That such co-extsteuce of opposite polarities is possible, is proved by the known 
feet, that two magnetic needles connected by poles of different name in contact, pre- 
sent a whole sometimes without any polarity, although, after whatever time they 
have been disunited they are both magnetized, as they were before they were con- 
nected. Still the consecutive points which are sometimes observed in magnetized 
needles, offer a proof that such magnetic systems may exist in the same iron. But 
here it is necessary to prove their existence in iron wires, in which not only are no 
consecutive points, but where there is no other trace of magnetism. 

To succeed in this separation, I set to work to study those operations which serve 
to destroy magnetism, bat not to generate it, at least in small masses of iron. Such 
are heating, blows, shocks, friction, flexure, &c. Wires or cylinders of iron or steel, 
from four to nine centimetres in length, and weighing from four or five grammes to 
almost a hundred grammes, 1 have never succeeded in magnetizing by the said 
means, especially if the irons had never been magnetized, or, had they been so. if 
the magnetic state had been taken from them by heating, or by any other of the 
said operations# Thus, as often as 1 destroyed by such means the magnetism pro- 
duced in the iron by the electric currents, or by any other magnetizing agent, I never 
saw any variation in the magnetic susceptibility. The propositions deduced from the 
numerous experiments made upon the de-magnetizing action of the above-men- 
tioned operations, cannot be inserted in this abstract. It may sufiice to record the 
following ; — 

If an iron deprived of magnetism, and whose susceptibiUty has not been altered, 
be magnetized, and afterwards subjected to one of the said de-magnetizing opera- 
tions. the portion of magnetism it will lose will be greater when the magnetization 
communicated to it has been weak. The following is a proof : — 

A large iron wire, eight centimetres in length, and weighing twenty-seven grammes. 
wi» magnetized, so that the needle of the magnetometer deviated eight degrees*. 
Being let fell upon a table from the height of two decimetres, it lost so much force 
that the needle deviated but one degree. But having then magnetized it so that the 
needle deviated to 25<’, and afterwards subjected it to a shock equal to the preceding, 
it yet did not lose the half of the magnetism which it bad, since it caused the needle 
to deviate 14^^ 

This apiwstiiB consists erf a needle, from the extremity of the cap of which rises 
vertically a stick of brass, to which, by means of a running ring furnished with screws, 
in order to stop it at a opnvetuent bright, is attariied a small horizontal rod, which carries 
a tube of glass sorroimded by a eoU of copper wire covered with silk. The tube is parallel 
to the magnetic needle, mid its central point is in the peipendictilar which passes through 
the centre of the needle itself. The wire is so placed that its axis coincides with that of the 
tube, and from the firm deviation of the under needle we may judge of the magnetic force 
which the iron already possesses, or of that which is acbtffred by It in discharging the 

Leyden jar up<m the copper eoU which surrounds it. 
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Let ns then take a piece of iron, and after having magnetized it, by cansing fmuw- 
itory electric currents to circulate around it, let us treat it with contrary and weitfcer 
currents than the preceding, until it no longer presents any polarity. If with the 
said contrary currents I produced in the iron polarities which did not mutually di6« 
stroy, but only neutralized each other, what should happen if the iron were subjected 
to some shock t Ihis act destroys a greater portion of the weak polarities than of 
the strong, and therefore the iron after the shock will appear possessed of some de^ 
gree of magnetism, in the direction in which it had been more strongly magnetized. 
And this is conformable to what the experiment shows. 

An iron cylinder, nine centimetres in length and weighing fifteen grammes, after 
being magnetized so that the needle of the magnetometer deviated 60®> was deprived 
of all polarity by means of several electric currents, so that the needle pointed to 
zero. After this, having let the iron fall from the height of two metres upon the 
pavement, it recovered such magnetic force that the needle deviated 16^. 

If, instead of acting with moderate or weak currents to neutralize entirely the po- 
larity, some little is still permitted to remain, an iron is obtained, which has only 
force to cause the needle to deviate 6 or 7 degrees ; but after the shock the needle de- 
viated IG or 17. 

And if the weak and contrary magnetizations arc made use of until the iron causes 
the needle to deviate 4 or 5 degrees in a contrary direction (that is, towards the east, 
if it first deviated towards the west), then is the iron in such a state, that, by means 
of the shock, it changes polarity, that is, presents the soutli pole at the extremity 
which had the north, and vice versd. 

These facts, which may be varied in many ways, prove, if I err not, that in a 
piece of iron treated as I have mentioned, there exist systems of magnetic force, 
which altogether or in part neutralize each other. 

Let us proceed now to describe some experiments which show the truth of the other 
two propositions. 

An iron wire eight centimetres long, and weighing IIB decigrammes, was mag- 
netized until the needle of the magnetometer deviated 12^. A small Leyden jar 
(one square decimetre of coated surface), charged to the tension of 10® of the elec- 
trometer on the double quadrant of Volta, was discharged upon the coil in which 
was the iron, and so as to magnetize it in the same direction in which it was already, 
and the effect was that the needle of the instrument went from 12® to 25®.. 

Having destroyed the magnetism of the said iron by means of shocks, and then 
magnetized until the needle of the magnetometer remained at 59®, and having dis- 
charged as above upon the coil the small jar charged to 10 degrees of tension, the 
needle moved from 59^ to 63®. 

Whence it is seen, that the more the iron is magnetized the less a given current 
can strengthen its magnetism. 

I magnetized another iron equal to the preceding, so that it made the needle 
deviate 9®9 and after having disenarged upon the coil which contained the iron the 
jar charged to the usual tension, but so that it might tend to magnetize it oppo- 
sitely, the needle passed from the degree 9% which it marked on one part to the 
1® on the opposite part. * 

Having magnetized the iron again so that the needle deviated to 20®, and having 
afterwards discharged upon the coil the jar with its usual tension, and in a con- 
trary direction, the needle moved from the 20® to the 10®. 

Magnetism being also taken firom the iron which then remained, then magnetized 
so that the needle remained at 60®, and then having caused to circulate round it the 
usual current excited by the small jar charged to 10® of tension, and so os to pro- 
duce a contrary magnetism, the needle moved from 60® and stopped at 44®. 

Thus, the more a piece of iron is magnetized, the less is its ma^etism neutralized 
by a contrary current. 

Another piece of iron similar to the preceding being magnetized so that the 
needle was fixed at 29®, and the jar with the vlbmSl tension being then discharged, 
and so as to strengthen the magnetism already possessed b/ the iron, the needle 
moved frbin 39®tp 41®. 

Having, by the usual mechanical operations, destroyed the magnetism of this iron, 
then magnetized so t^t the needle was at 27^ the discharge of the jar with 
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the asoal tension %ipon the eoil« and eo ns to produce ctmtraiy inagnetisin, the 
needle moved from a?” to ia“. 

Thus the said current acting so as to atrangthen the tnsgnedsm of an iron which 
caused the needle to deviate lO^ increased it so much that it deviated at**. But that 
magnetlsin being removed, and the same experiment bmng then repeated by causing 
the current to act in an opposite direction, the deviation <4 Kf west was changed 
to 3° MSt, , 

A given current, therefore, and the Stone degree of another magne^zing action 
has less effect when so directed as to strengthen, than when so os to neutralize the 
magnetism. 

Which things being established, it becomes easy, to «rplain the variations in the 
mogoetle susceptibility of iron, of whidi we are here treating. 

Let ns suppose an iron Qiagnetized with some force, as, for example, that the 
needle the magnetometer may deviate 40°, and weaker currents being afterwards 
made to circulate ronnd it, let it be reduoed to the point of no deviation. This iron 
will be in such coDdiUon*that by a given current which circulates around it, it will be 
more strongly magnetixed, when tms serves to make the south pole appear from the 
same part at whiw it appemed when it- was strongly magnetized, than when the 
same current ie made so to act that it tends to prodnce the south pole from tho 
part on which the Iwsch? oirrcntn, which were made use of to neutralize the first 
magnetisation, tsnded to produce it. 

In fact, if with ^ese discharljhs of the Leyden jar I have produced so many magnetic 
systems, which now exist in the said iron, by causing to circulate around it a given cur- 
rent, so directed aa to tend to magnetize the iron, in the direction in which it hod been 
strongly, it is very true that it will but little strengthen the magnetic system ^ving 
the south pole towards the west, but it is tine also that it will much neutralize tliu 
weaker and opposite systems. Hence a polarity ought to be manifested in the said 
direction, stronger than that which would be obtained with the same current before 
the iron had been treated in the manner we have mentioned. Since things being 
placed in the state of the preceding experiment, that is, the magnetism of the iron 
being neutralhced, if an equd transitory electric current is made to act so as to 
produce in the iron the south pole on the opiiositc part, the neutralization of the 
strong magnetic system should be small, and equally small the strengthening in the 
opposite magnetic systems, and thence the resulting magnetization will appear weak. 

I conclude this abstract witii describing an experiment, in which, with a union 
of iron wires diffmwntly magnetized, the phamomana are iimtated which the facta 
above stated moke us suppose to exl^ ip an iron when its magnetic susceptibility is 
changed. 

I magnetized a bundle of fix iron Wires eight centimetres long, and weighing in 
all thir^owven decigrammes, deprived of magnetism, and not changed in magnetic 
susceptiUlHty, so that the needle Of the mhgoetometer was caused to deviate 48° to- 
wards the west. With five Other iron wiros, sllfd^ly magnetized and in diSbrent 
degrees, united to the above htindie eo that the north pole of the latter came in con- 
taicdi wititthe south ptdeatd' the fbnner, I made a bundle of eleven wires which did nut 
cause the needle to deviate. Having placed this bundle in the usual coil, and dis> 
charged upon it the small Leyden jm wi^ tiie tension of 10°, and so directed as to 
produce toe north pole in the said bundle,, on the side where the six wires united to- 
gether had it, «uch a magostixatton ensued that the needle deviated 49". And the 
experi^t being repeated fipom the beginning, and the jar with the same tension of 
10° being then dis^rged upon th4 mdl, hut directed contrarywise, a magnetization 
of only 93° ensued, BynrAWO MaaiAmm. 

Modena, »l«t May, 1643. 



CHEMI8TEY. 

On JSktiirotynMff Power of a smpk Votum Cirok, By Profmor 

SksHonsEiK of Bask, 

^e objerttrfaie ntpmhi^tadfltaBed in this paber, is to investigate the conditions 
under which the Meetr^ysis of water takes place when a ftebie electric current is 
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employed* He fouvid tbat i^hen the negative platinum electrode fal covert^ viib a 
thin film of an oxidised substance, water is decomposed by a current, which under 
ordinary circumstances could not effect its electrolysis. From these experiments he 
was led to seek for evidence of a polarised state of the electrolyte, and he came to 
the conclusion, that the effects produced by oxidising and other substances in the 
vicinity of the electrodes, are partly due to the chemical action which takes place be«^ 
tween the ions of the electrolyte and the matters which surround the electrodes, or 
the substance of which they are composed, and partly to a depolarization of the 
electrodes effected by those substances. 


On ifie Eledrio Oriffin ofih/^ Beta of CombmHon. By J. P. Jot7i.E. 

The author had endeavoured, in a former paper (vide Phil. Mag. voL xx. p, 9S), 
to account for the heat evolved by combustion, on the hypothesis of its arising from 
resistance to electric conduction, and had shown that tne affinity of atoms for one 
another is the measure of the heat evolved by their combination. In that paper he 
had introduced his own experiments on the quantity of heat generated by combustion. 
The simplicity of his apparatus had caused him to suspect that he had not collected 
all the heat evolved ; but having lately reduce to English measure the results of 
Dulong^s experiments, which were executed in a manner very well adapted to pre- 
vent loss of heat, he finds them to agree so nearly with his own results as to prove 
that the method he used was not incapable of accuracy. 

llic following is a table of results imth of experiment and theory, reduced to de- 
grees Fahr. per lb. of water : — 


Quantities converted 
into Protoxides by 
combustion. 

Bulong^s 

Experiments. 

J. P. Joule’s 
Experiments. 

Theoretical 

Results. 

Corrected 

Theoretical 

Results. 

40 grs. of Potassium 


17’6 

lIpBHIII 

o 

33 Zinc ...... 

10*98 

11*03 


11*01 

23 Iron ••••4* 

9-00 

0*48 


8*06 

31*6— Copper... 

5*18 


9*97 

5*971 

1 •— HydrogeA 

8-98 

8*36 

10*47 

10*40 * 


All the theoretical results in column 4, except that for potassium, which was ob- 
tained by a more complicated process, were calculated In the following manner : — 
Ihe electromotive forces necessary to separate the elements of the various oxides 
from the solutions of their sulphates were first ascertained ; and then the quantity of 
heat which ought to be produced per equivalent of currents of these intensities, ac- 
cording to the laws which re^gulate the neat produced by electricity, was calculated, 
on the assumption that the intensity necessary to separate oxygen and metal from 
the sulphate is the same os the intensity of current caused by the union of those 
bodies m combustion* 

Latterly, however, the author, finding reason to think that this is not the fact, but 
that part of the force of a current engaged in electrolyzing these compound bodies 
is used in separating the acid from the prior to the decomposition of the latter, 
has endeavoured to obtain the correct results of theory by subtracting from the re- 
sults In the fourth column the heat due to that extra intensity of current. These 
corrections were obtained by ascertaining the heat evolved by the solution of the 
various oxides in dilute sulphuric add, and when subtracted from the numbers in the 
fourth column thev leave those in the.fifth. 

The author is or opinion tiiat he has thus succeeded In rendering evident the fact, 
that the heat of combustion is an electrical phuenomenon, and that the method of its 
development is by resistance to electric conduction. 

^ Prof, 0anldQl finds that { of an equlvdent of sulphuric add goes to the positive dec- 
trode when dilute sulphuric acid is electrotyzeiL This demands the further reduction of the 
theoretifal neaidt for hydrt^ by about one d^ ^ 
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'ng Cireukar PblarufaHon to Chmicai Inqvirkt. 
Fivf, Powell* JPJl.S^ 

The iq>idieation of the {fiuenOmena of drcolar polarization aa ehtUEoterizing certain 
liquid aolutiona. haa been fully pointed out by M. Biot, and an apparatns ^ been 
devised by him dT the most ]perf^ and accurate construction, tta aacertainiug and 
meiMwring tite etfecta in question, thd; appiuratua is however complicated, expensive, 
and very difficult to adjust, especially for those not familiar with optical experiments : 
and whefje the oMect may be rather gtneral indications than minute measures, it ap- 
peared to the author susceptible of considerable simplification, which though unim- 
portant to the more refined optictd inquirer, might be valuable to the ehetaicai student. 
In general tite essadial parts of any such appwatus are,’»'lBt, a polarizing plate ; 
2nd, a tote containing the li<|aid under examination, so constructed that the polar- 
ized ray can pass along its axis ; 3rd, an analyser of double^refiracting crystal. 

In M, Biot's apparatus the supports, fiio. are complex and difficult to adjust. The 
tubes are of costiy construction, each end being covered with plates of ^ass, so that 
and the glasses screwed on tight, the original luminous 
ladage is seen ddstincky through a great thickness of the 
Uqum, bounded by truly plane parallel surfaces. To 
fulfil ffiese conditions is a very troublesome process. The 
analyser also must consist of calc spar of the greatest 
purity, cut and aTQusted with perfect accuracy to give 
two achromatized images considerably separated. 

The simpUfied form propoaed by the author is as fol- 
lows:— 

1st, Instead of the tubes wHh parallel glass ends, &c., 
he uses merely common test tubes, having a hemispherical 
bottmn and open at t^e top. The use of these is of 
course limited to the vei^icnl position $ aud the polarizing 
plate (P) of black glass must te fixed l^ow at 3H*" to the 
aids of the vertical tube (T), 

2ndly. It is consequently necessary to introduce a small 
silvered mirror (S) to throw the light upon (P) in the 
proper direction. 

3rdly. The tote most te qndosed, in an opake case, 
and the tight admitted at the bottom through a small 
htdq. Wh^ the eye looks down it, the image of the lu- 
miaeos hole will te v«ry irregular { hut, 
dthly. This .is remedied by the remaining pecu- 
liarity in the i^mlyser <A} ; which instead of the double 
nfitndlng prisnti consists simply of a double refracting 
state, about titree-fourUis of an inch 
In ttoCkness on which the tight falls through a hole 
(we-twentiethof an inch in diameter j the ciystal 
is enmoaed in a tube, in which slides another carrying a 
iNss (id# whhffi at oncema^i^es the sq>aration,and 
t'|b|ms.two dfellM, Secular ffiscs».Anireeer irregnhr the 
and in w|t^ all ue up^epd changea are distinctly 
Stem cither by the li|^t of tiie doude, or of a lamp, on 
making ihe analj^ xkvedve about, the axis, and measu- 
ili rotatidh^na a.4bnded dintolar thn roved it. 

The St^^fts elptold te so cteffiired that the analyser 
may te a^ustod to Cerent teightB# to idlow of the in- 
sertion of totes of ffiffittwt from about six to 

te tettnt)^-lter 
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of dtemiCal affinity sxerdsed peculiar drcqatStMices. A nem entimy 
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yields up iU chemical characters on uniting with other bodies. The iron in pm-' 
toxide of iron hfB still an affinity for more oxygen^ and has not lost that affitdty by 
its first union with that element. The inteltisity of affinity, by which the simple 
nients are joined in the complex molecule, must be the measure of the stability of 
the compound. Mr. MereCr argued, th|it when the dements of a body are m^nera 
static equilibrium, by virtue of a feeble attraction, and when it is acted upon by 
another body possessing an affinity for one of its constituents, which constituent, on 
the other hand, from peculiar dreumstances, is not prone to combine with it, Aat 
in such a case so-called catalysis must ensue. Thus, on mixing oxalic acid and 
nitric acid with a little water# and raising the temperature to 130 ^, no action ensues. 
But if a small portion of any protOsalt of manganese be now added, the decenn** 
position immediately commei^es, and all the nitric is converted into nitrous acid, 
whilst the oxalic acid passes into carbonic acid. He thus accounts for this singular 
action : — ^I'he carbonic oxide of the oxalic acid possesses a disposition to unite with 
oxygen. To gratify this disposition# it endeavours tO withdraw it from nitric acid, 
but IS not sufficiently powerful to do so ; still it places the atoms of the nitric acid 
in a state of tension. Another body (protoxide of manganese) now^ being introduced, 
which also possesses an affinity for oxygen, exerts this affinity, and the combined 
forces thus acting upon the nitric add occasroU^ts decomposition. The moment the 
oxygen is withdrawn from its state of combination, it has two affiuhies to dioose 
between, and the attraction of the oxalic acid being greater, it fi^sea to it, con- 
veiting it into carbonic add. The protoxide of manganese still remaining will act 
on fresh portions od infinitun. Most of the vegetable acids may be decomposed in a 
similar manner. Following up this view, Mr. Mercer had discovered a number of 
examples of what formerly would have been called catalysis. He showed, that 
when alumina (precipitated from a hot solution) is placed in contact with dilute nitric 
acid, no apparent action ensues. But as Dr. Playfair had described a peroxide of 
aluminium, it ought to have a disposition to unite with oxygen. To discover then 
whether the atoms of nitric acid were actually in a state of 'tension, he introduced a 
slip of calico rendered blue by indigo. When this came in contact with the preci- 
pitated alumina, the indigo was immediately discharged, althou^ it remained un- 
affected in the supernatant Uguor. Chlorous acid was a body welt fitted for his 
purpose, as its elements were neld together by a feeble affinity, and as its oxygen waa 
very readily yielded. He showed that the peroxide of copper, discovered by Dr. Play- 
fair, occasioned a great evolution of oxygen from a solution of chloride of soda. 
This was owing to its endeavour to become cupric acid, which under certain cir- 
cumstances it did form. He had noticed many years sipce that a dark purple solu- 
tion is obtained on mixing chloride of lime, a salt of copper, and lime widi water# 
and leaving the mixture at repose. No evolution of oxy§pen is occamoned by this 
purple solution, but by the peroxide of copper before passing into it. Peroxides of 
manganese and cobalt exert a similar action. The reason was, that these metals 
possessed only a feeble affinity to pass Into metallic acids* Still the affinity was 

sufficient to occasion the withdrawal of oxy^n from chlorous acid. The moment it 
was withdrawn elasticity came into play, and it escaped as a gas, A similar action 
isi^excrted by the pettixiros of iron and lead. From these and several other instances 
which were described, Mr* Mercer oonchtded that almost all instances of catalytic 
action may be reduced to feeble chemital idBnity. He concluded by some specula- 
tions on the atomic constitution of compleat molecules. 



The hmmatoxylin uaed h/the author in Ids experiments, was {irepm^ by the 
process of (^cvreul. tu a state of purUy hmmatoxylin is not red ; it is in itself no 
colouring matter, being merely a substarf^ enable of producing colouring matters 
in a manner similar to lecanorin# orcein, or phloridzin. Tlie colours which it pro- 
duces are formed by the simultaneous action of bam (particularly strong alkalies), 
and the oxygen of ^e atmosphei*e. By tht actioii of these it undergoes a process of 
eremacausis# foriuing colQurihg matters^ ends in tibe production u 

brown s^bstahire moulo# 

1842 . 
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The colour of hasmatoiylia voriea from a pale reddish yellow to a pale honey 
colour. The cryataht are transparent^ possess a stroni; lustre^ and may be obtained 
a few lines in teng^. Their form is a rectangular, four-sided prisiii. sometimes with 
a pyramidal sammit. *!rhe taste of hewatoxylm is similar to that of liquorice ; it is 
not >pry soluble in cold water, but dissolves freely, witlf a yellow, colour, in boiling 
water. Its solutions jure reddened by the. action of ammonia and oxygen. Uxygcp 
alone is incapalde of producing this eSbet, but the most minute trace of ammonia 
imparts a purple colour to the solution. Hwmatoxylin forma, ttoefore, the most 
delicate test for ammonia, and is the CMtest method of proving its presence in the 
atmosphere, Hteroatoxylin is soluble in alcohol and s^er. . When exposed to the 
influence of light it acquires a reddish tinge } on being heated it is decomposed, 
without giving any sublimate. Tt conjbshis no nitrp^n. When heated in the water- 
bath it loses 16 per cent, of wider* dry. substance possesses the forinuhi 
H|? Ot*. There are two hydrates of hsematoxylin. . Acids do not act so ener- 
getically on haunatoxylia as bases. All the conxpuunds of hiematoxylin and bases 
are decomposed by air and moisture. 

The formation of the blue or red colouring matters which hsetpatoxylin is capable 
of producing, takes place in general hy the mutual influence of bases and oxygen. Ii‘ 
an excess of ammonia or potash be' wded to a solution of hsematosylio, the liquid 
becomes at fint of a deep red colour, afterwards opake aud of a dai'k red. Alter 
tiiic lapse of Ame time It loses ib» red colour altogether, becoming of a dirty brown 
hue. When acetic acid is added to the solution, a voluminous brown precipitate i.-i 
obtained ; this body the author calls Atsmafeht. When the red solution is cautiouhly 
evaporated, a substance of a dark violist colour is deposited ; this body is haitiatoin- 
ammoma. Htematein is analogous to orcein, pbloridzein, &c. ; it dissolves in watcr 
with a purple colour ; by evaporating the solution, the whole of the ammonia is ex- 
pelled, and pure htematein remtuns,- Ucematoin differs from orcein in containing no 
nitrogen a its formula i« C40 Ojj. , Hiematoxylin, therefore, in passing i/ilo 
hsematein, under the influence of ammonia; takes up three atoms of oxygen, two of 
which combine with two of hydrogen to form water, and the third remains in tin; 
compound C40 -f O, sa C« Hi* Oi« -J- Hj O*. Hrcmittein-amniouia is com- 

posed as follows i—C** H« Ns Oi;, which is equ^ to Hj* Oj, -f- 2 N (). 
Hannatein must therefore have the following composition : — C*o H^* Oi* -1- H O. 
Htematein may be combined with most mctallU: oxides. Htematein is decolorized 
by sulphurrtti^ hydrogen, bat this is not the effect of reduction, for the solution re- 
gains its red colour when evaporated la yaeao- 'Kio author concurs with Chevreul'a 
view, in supposing that st^^uretted hydrogen acts mr reddened hscmatoxylio or 
htematein in the same mawmr as n weak acid. 


Oh Me FM-maHon qf Cjyetottref qf Pokmium in a Bktst Furnace. 

Stjt Xh. C. of Cas9^ 

M. Zinckmt discovered, at the bottom of the blast farnhee at Mhgdesprung in the 
Hariz Mountains, a mass which Dr. Bromeis found to contain forrooyanuret of po- 
tasaiom. Hie fotrnaee from which it was obtained bad been ^ with charcool. The 
other ingredlatts of the Mliae mam wwe caustic potash, carbonate, silicate, and 
mangan^ of potuh, tqget^ with a Imge proportkm of cyuiate of potash and 
cyannret eff potassium. It is ptobablo fbat toe ferrocyaaoret of potassium did nut 
exist ready formed in the mass, but was produced aftef. dissolving the evanuret of 
putossium in water. The cyanote of potash, by its deC^mppSltioh, gives rise to car- 
bonate of potash and ammonia. Dr. Btomeis supposes.;!^ thofoimation of cya- 
nogen must have been occasioned itt the following ,numif^ ;--^'Ihe nitrogen of the 
atmosphere being exposed to a grefd pressure and bi^ tomperatuto* combined directly 
with the cathon of the cmbqr^ of ^taselum, producing thereby cyanogen and cya- 
nnret of potassium. This explanation accords with the experiments of Defossc. 


0» Me Gathori. and Iron. Fjjf Dr. C. Bromeis. 

Dr. Bromeis arndysed various kinds of iron by bmtiing them in a tube, with a 
mature of Automate of lead and chlorate of potai^ Ine combustion is condweteii 
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exactly like an organic analysis, and is the method invented by Regnanlt. Ait ifin-* 
portant point in the determination of the carbon in iron is to ascertain the propor- 
tion of carbon in a state of combination, in contradistinction to that 'which is 
mechanically mixed with the metal*. Dr. Bromeis effected this by dissolving the 
mixture in muriatic acid; the carbon in chemical combination unites with hydrogen 
and foi-ms carburetted hydrogen, while the carbon in 'mechanical mixture takes na 
part in the action, but remains unaffected, and may be Accurately determined- This 
quantity, being subtracted from the whole carbon obtained by combustion, affords a 
means of estimating the quantity in chemical combination. 

Dr. Bromcis found in crystalline white cast iron, 3*8 per cent, of carbon ; but as 
some white cast iron has been found to contain 4*2, or even 5‘3 jjcr cent.. Dr. Bromcis 
considers that manganese may be substituted for it ; he sometimes found as much 
as 7 per cent, of th£ metal. It appears, therefore, that neither common nor white 
cast iron are polycarburcts of determinate constitution. 

In white cast iron Dr. Bromeis found only 0*6 per cent. ^ mechanically Combined 
carbon, in other kinds nearly 1 per cent., and in gray cast iron 2*3 per cent. Hence 
it follows thdt the chemically combined Carbon amounts only to percent. Kars- 
ten found 0*85 per cent. 

Cast steel, according tb Gay-Lussac and Wifeon, contains 0*93 per cent, carbon. 
Bromeis found in hard cast steel, 0*9/ per cent. 

Gmy ctist iron may be considered as a mixture of very impure cast steel with 
carbon. This may possibly be the cause' that it can be so easily hardened on the 
surface. 

On Kakodylio Acul and the Sulpkurets of Kakodyh Hy Prof Bunsen 

of Marhurg. 

In the present paper Prof, punscu examines the higher stages of oxidation of 
kakodyl, and the sulphurets corresponding to them. He finds that by the. oxidation 
of alkarsin, cither by the direct actiqn of the air or by means bt^|||due of mercury, 
kakt»dylic acid is formed ; but there is also an intermediate oxiflPvhich cannot be 
obtained in a state of purity, vs:hich seems to be similar to the hyponitric acid, and 
to be a combination of kakody^c acid with the oxide. Kakodylic acid crystallines 
out of alcohol ; hs composition is As^ O*'* + H O, this atom of water being 

constitutional, and only to be replaced by a base ; it is soluble in water but not in 
icther. A very remarkable fact wjith respect to this body is, that the poisonous pro- 
perties of the arsenic seem totally ^annihilated j eight grains administered to a rabbit 
exerted no poisonous action. 

Kakodyl combines directly with sulphur, forming the protosulphuret which has 
been already described. This compound takes up another atom of sulphur, and 
produces the bii^ulphuret. There appears also to be a tersulphuret analogous to 
kakodylic acid. Prof. Bunsen has not, howoipcr, been able to obtain it in a pure 
state. From the above results, it appears that kakodyl is precisely similar in its 
behaviour to some simple metals ; '^And the formation of kako^lic acid by direct 
oxidation is in exact opposition to the theory of substitution of M. Dumas. 

^ ' V . . . 

Cht some New Oxides of eofftain of the 'Metals of tha Maginesian Fiimify. 

^ Dr. JLion Plavfaib. 

The author first flrew a^atfoB to the defective state of pnr knowledge regarding 
the oxides of the mapiesiiiidi,<flrail^. Jron.ahd manganese possess sesquioxides, but 
copper and zinc do not. l^fpngaoese has a high degree of oxidation represented by 
tlie formula R Oj, but none Of the other metals mentioned have an analogous oxide. 
There is nothing in the molecular struc^e nf the metals to account for this dif- 
ference. It is indeed true that 'ITiOnard Ml described compounds of copper, zinc, 
and calcium, to which he has ascribed the general formula of peroxide of manga- 
nese. But these compounds do not possess any cbemicaHi, characters in common 
with that oxide. They are very unstable bodies, being decomposed spontaneously in 
air, and more rapidly so by heat, by alkalies, and by acids ; they are formed by the 
action of peroxide of hydrogen on the protoxides’ of the metals. The authof had ■ 
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found that magaeaifin protoxides 'vrere very apt to form compounds with magnesian 
peroxides of the general formula R. O + Ba O4. Hydrogen Iteelf possesses all the 
characters of a magnesian metal, and hence should' share this aptitude. Tb^nard 
found a deficiency of oxygen in the compounds obtained by him. This deficiency 
■would be accounted for on Dr. Rayfair's view, that they consisted of peroxide of 
hydrogen with a metallic protoxide, of the formula M O 4* O4, corresponding to 

the compo^da obtained by the author, R O -t- B* O4. On this view, the proportion 
of the radial th the oxygen would he 3 ; 6, whilst on Thdnard’e formula of B O3, it 
would be 3 : fi. 

Dr. Playfair then described at length the manner in which he prepared the true 
peroxides it chloride of soda was employed to efiect their oxidation. He had obtained 
a peroxide of copper of a brown colour, which evolved oxygen, when dissolved in 
adds, SAd cMortne with muriatic acid. In its highest state of hjmratlon it contained 
2 atoms of water ; at 213®, li is expelled, thus showing that the correct for- 
mula of the oxide is Cua O4. 'Ihe water is held with different degrees of force, and 
compounds were described in which this water is replaced hy oxide of copper. Tlic 
author aTso oWined a compound of this peroxide with a sesquioxide of copper, 
corresponding to the minerw.varvacite (Mn O -Jp- Moa O4) .-f H O, The new body 
possesses the analeg^ns ibrmula (Cu^ 0$ 4* O4) 4* H O. 

The author also obtained a peroxtde of Iron (Fo Oa) by similar treatment. It pos- 
sesses analogous characters ■with peroxide of copper. Thus it contains 2 atoin.s of 
water, half an atom of which is held with considerable force. ITiis peroxide is sus- 
ceptiUe of entering into combination with the sesqnioxlde of iron, and of forming a 
compound corresponding to vmvacite in chemical composition. The author had also 
obtained a peroxide of aluminium of similar properties with the preceding peroxides, 
but which differed in its relation to water. He cnnclnded by announcing the «Iia- 
covery of some new oxides of zinc and chromium, the examination of which were 
not yet completed. 

N&te Compwtion and Ctuwacter$ e>f CaryofhyUin, 

By Dr. Lvow Playfair. 

Csiyophyllm may best he prepared by digesting cloves with alcohol for several 
days, in the manner described in Diehig’s ' Orgamc Chemistry.' When pure, it is a 
snow»whlte crysmlline substance, insbluble in water, but easily soluble in hot 
alcohol. The addition of caustic ammonia or caustic potash to the alcoholic solu- 
tion does not occasion decomposition or precipitation. C^'ophylUn has been ana- 
lysed by Damas and Ettling, who found it to poaShss the formula €]o H)« O.^. The 
author of this papier found ^t, although this was the correct expression of the com- 
positimi of m^Um caryophyilin, it was not so of that body in its hataial state. He 
found caryophyilin, kept for tht«sa days at 212*, to posi^ the empirical formula 
<^40 Of, or the rational formula Hag Oi 4- H O. tliis shows that the formula 
g^ven by Dnmas and fitUing must be quadrupled. The anhydrous caryophyilin 
would sc^ to show that it is isomeric with common camphor, but this hydrate 
proves that it ^posimss^ fovice its atmaic weight, and brings it into the same category 
of bodies with pinie, iilvic, and eopahovk acids. Chtryophyilih has always been sup- 
posed to be an indifferent body, hot the anlhor showed mat it is a weak acid, capable 
of forming mite. CarybphyUite of potash (from which kll the metallic salta may be 
procured ny double decomposition) % obtedned by dissolving caryophyilin in an alco- 
holic solution of pmasb, agitating the mixtnte with an excess of bicarbonate of 
potash, evmmratiiig the whole to dryUesS, and dissolring ont the caryophyllite of 
potash wim anhydrous alcohol. The salts formed with hu^alHc mcidcs and caryo- 
phyllln are insoluble. Caryophytlito &t potash is a wmte saponaceous body with a 
crystallhte appearance. 

The od of doves pc^sesses the formntaf m Hs. By ^ lidisorption of one atom of 
oxygen it wooW be converted into car^hylfin, Cw Hs O » C« . Hm, 04. The 
aimplMt view wowd, therefore, be to suppose that carywhyllin is a product of the 
oxidation of the indlffeVmt oil of cloves, and not an cdoct of the claves them- 
selves. 
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ContribtiHons to the History of the Magnesian Limestones* 

By Mr* Riciiarbson. 

The author, considering the great importance of the magnesian lime»toneS| |k>th 
to the manufacturer and agriculturist, conceived that an account of their composition 
might prove acceptable, lie examined the various limestones systematically, accord- 
ing to the excelleut arrangement of Prof. Sedgwick, and collected the results of hia 
analyses in a tabular form. Ihe insoluble residue of the specimens subjected to 
analysis contained, in every case, organic matter. The analyses proved a very great 
variation in the quantities of lime and magnesia. Mr. Richardson argued, that the 
deposition of the lime and magnesia must have been effected simultaneously, from 
the fact of layers of limestone existing above and below the magnesian limestones, in 
which layers* no magnesia can be detected. He was inclined to ascribe their depo- 
sition to the influx of waters holding chloride of maghesium in solution, which, 
meeting with calcareous matter held in solution by an excess of carbonic acid, robbed 
it of that excess, and the two carbojnates of lime and magnesia fell together. 

" " r 

On the Agricultural I/Aporiance of ascertaining the minute portions if matter 
derived from Organic Sources tJuU may be preserved in the Surface Soil^ 
and on the Chemical means by which' its presence may he deUcted* By 
Bt, Daubeny* 

The researches of Sprengel and Liebig, by showing the manner in which minute 
quantities of certain ingredients may impart to the soil into which they enter as 
constituents entirely new properties with reference to the purposes of agriculture, 
have given additional interest to the methods of analysis, which aim at determining 
the chemical composition of the surface, and of the substratum from which the 
former principally derives its chief ingredients. The rude mechanical method adopted, 
even by such chemists as Sir H. Davy, is no longer considered sufficient. The 
nature, as well as the amount of the organic matter present, and the existence 
of phosphates, &c. iti the proportion of or even part of the en- 

tire mass, are points deserving investigation, and afford a, clue to the description 
of manures most likely to be useful, and to the general treatment which the 
land may require. It is also obvious, that the same' importance attaches to a 
knowledge of the constitution of the subsoil, since the advantages of exposing to 
atmospheric influences, and thus disintegrating, the portions underneath, by deep 
ploughing, and other methods of bringing the subsoil to the surface, will in a great 
degree depend upon its containing ingredients which the crop requires for its sub- 
sistence, and of which the superficial soil has been already in a great degree 
exhausted. Thus, for example, it will often become a question with the faimer, 
whethei^ it be more economical to pix with the soil a given quantity of phosphate 
of lime, or to incur the labour of so breajkJing up a portion of the subjacent rock, as 
to unlock, as it were, for the use of , the crop, that (jtiantity which it contains in 
close union with ijfcs other constituents. This inquiry, however, presupposes a 
knowledge on his part of the existence of phosphate of lime in the soil, and of the 
relative proportion it be^s. to the other ingredients ; data which can only be obtained 
through the assistance of refined chemic^ analysis. A few simple and easy calcu- 
lations may show how very amfdl a proportion of this ingredient might suffice during 
a long period of time, for the deipa^ even of those crops which require the largest 
amount of it for tlieir irntritfon- Suppose the subsoil of a single acre of ground, 
turned up fo the deptih,i^ a foot, to weigh 1000 tons x toow if this rock should be 
found to contain only of phosphate of lime, it will follow that no 

less than a ton of this su&tance might be extracted from the uppermost foot of the 
subjacent rock, by the action of the elements, or hy chemical means. Now one 
ton of phosphate of lime* would be ads^uate to supply 125 tons of wheat, or 6S0 
tons of turnips. And if we reckon the average crop ob^ned from an acre of land 
to be, of wheat, one ton, and of turnips, fifteen, it is evident that we have af* hand 
os much phosphate of lime os would be necessary for 126 crops of the former, or 
forty-five crops of the latter. Dr. Daubeny said he had great reason to believe, that 
many of our secondary rocks, those especially which contain organic remains, and 
which appear in a great measure to be made up of shells, would be found, if 
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a mined, to Contain as large n of phosphate of lime as that mentioned. 

Though the soil of Great Britain be found dencient in the phosphates, there is reason 
to beuere the subsoil might in many cases be made, by proper management, to im» 
part to it what was wanting. Tlie discovery by Dr. Buckland, in the *lias and 
other seeondai^ rodm, of we solid teccs of certain extinct animals, eonsisting of 
phosphate moo^, ii^iteed Dr. Daub^y» some years since, to test a 'variety of 
specimens of limestone, with a slew bf ascertaining whether traces might bo found 
in tbem. of the same ii^tredlent. The resirit was, that phosphate of lime in minute 
quantititm was much too commonly distributed to be attributed to coprohtie matter, 
or to affitrd any ind^pmideot ev«deaee*of its presence. When, indeed, we recollect 
that the Aelis of invertebnd animals contain Itoiq ttuee to «x percent, of phosphate 
of lime, and that, according to Mr, Ckmnel, the scales of extinct hsh, taken from 
rocks as old as the co^ formation, possess no less than fifty per cent, of the same 
ingrediWt, it would be wonder^, tndccd, if all traces of this substance had disa])- 
peared from rocks Which appear oiften to be made up in a great degree of the debris 
of shells and other marine exuvia. Dr. Daubeny was, therefore, not surprised .it 
being informed by M. Schweitzer, who is intrusted witl) the man^ement ol the 
German Spa at Bti^tbn» that hi had detected in tits chtdk of Brighton Dowu'i, 
ns much as phosphate of lime. ^ Prom experiments since made 

by Or. Daubeny on (he same rock, token fiom various localities, ho was inclined to 
believe, that minute portions of this substance are present not uncommonly in that 
formation. The frequent occurrence of phosphate of lime in calcareous rocks, and 
the {H'obability of its having been derived from tho shells or bony matter of the living 
beings contained in the calcareous rock, led Dr. Daubeny to suspect that tiacos uibu 
of (he otgauic matter which contributed to make up we animal structure, might 
likewise be found accompanying it. He had accordingly availed himbelf m several 
instances of the property which a solution of nitrate of silver possesses of becoming 
black, by being brought into contact with organic matter on exposnre to the light, 
as a ready means of ascertaining the presence of organic matter in a specimen ul 
limestone j and 'u||ilst by this test he determined its entire absence from Canara 
marble, chalk from the neighbourhood of a basaltic dyke on the coast of Antrim, and 
even in many instances from petrifactions of shells contained in the secondary rocks, 
he had obtained indicatlona of the presence of some form of organized matter m &c> 
veral of the tertiary roi^s, and even in (he chalk. 

This test, however, cannot be mtccsssfully applied, except when bituminous matter 
and every other form of mineral carbon are ah^t, and when the non>existence of 
common salt has been previously estofaliahed by tim absence of any cloudiness upon 
the addition of nitrate of silvw idler do exposure to light has taken place* ; nor 
does this test mmble os to deilmmine whethey the organic matter is of a vegetable m 
an ammal nature} to aacertoin (he latter, a modification of Will and Varrentrapp’i> 
procesaAor esthnatiog the amohot oSf ^nitrogen ip orgauie matter nd^t probably be 
adopted, (he inadbble wrtion being with qlucklime and caustic alkali in an 

iron or platina tuba, dim (he vajpodee being cotlecied in a receiver containing muriatic 
acid, or tested toKtueric Mper, 

Dr. Daubeny read a lattey worn M* Sch wHtoer, who stdtes lhat he had been pre- 
cluded from employi^ 1^ decoudpry limesf ones in obtaining cmbooic acid where- 
with to impregnate Ms mmeral Waters, owmg to an empyrthnmticsl odour which the 
gas carried up, and wmeh hd altributod ^ an qrgank^unse. To obtain a perfectly 
pure carbonic acid, for his hmtatiim of the spdi of the continent, he was compelled 
to resort to the white Mads of marble. With regard to the 'presence of organic 
matter in toe subsoR, its detection may be a matter of some i^ricultural intereat. 
When We remember toat toe tomll ^inm^ties of dltrog«A which are required for the 
growth of those vegetables (hat fimt atort up icr a new Oornttry, could not have 
been derived ^m an apcumnldtiQn of mould by the decay of antecedent plants, but 
must have luiseft toa (peat measure fytm the animal matter, which Is contained m 
toe rqpk upon wldto tosy grew, and Which proceeds mto toy exuvise of races of 
beings IMon^^ng tp g^fpriner period of creation. In a more advaheed stage of vego- 
totiun, wdi shind materia^ may be of some value to the orpps thdt occupy tKc Miil. 

• ContnoBSSlt^priMMtgtoOHdHrMtoaBifiomtoentigMwailiaodoftiteseSfSiidsaaie* 
timmWiminspeeiqwasItomtimMiterier. « 
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Dr. Daubeny suggealed whether the more compact texture of certain calcareous 
rocks than of others, might not be connected with the existence in them of organic 
matter, which, by its interposition, mayprevent a crystalline arrangement of its pav^ 
tictes from taking place* It may be, that the attraction between the particles of 
matter, which^ if uncontrolled, would prove too powerful for the agents of decompo- 
sition to overcome, is weakened by the presence of organic matter, which thus enables 
the rock to supply the vegetables that take root in it with the iolid matter which 
their structure requires* To the geologist, too, it cannot but be of interest to trace 
tlie several steps by which the organic matters, which primarily must have constituted 
so large a portion of the bulk of the various extinct animals and vegetables, have 
disappeared from the strata which enveloped them. 


On fJm Onuses of the Irregularities of Surface utkich are observable in certain 
parts of the Magnesian Limestone Formations of tMs Covtntrg^ JBy Dr* 
Daubeny. 

The magnesian limestone rock in some of the quarries near Bolsover and Worksop 
in Derbyshire and Nottinghamsbire, present a remarkable appearance. ' They do 
not possess an undulating surface, as limestones generally do, but the upper and 
under faces are covered with irregular elevations and depressions of a very marked 
character. In many instances the spicula or indentations run all in one uniform 
direction, and those on the under side Of the block are exactly opposite to those on 
the upper. Prof. Sedgwick had cursorily noticed the configurations which these 
magnesian limestones possess, and ascribes them to an arrangement of the particles 
of the rock which took place (luring the act of consolidation. Dr, Daubeny, however, 
was inclined to call in the action of atmospheric influences, and that of* water im- 
proguated witK carbonic acid, as necessary to be resorted to in order to afford a full 
expianation of the pheenomenon ; appealing td the fact, that the exposed suriaces in 
the quarries of this lifnestone, in some cases present a similar appearance from the 
effect of weathering, and also to the circumstance, that some of the irregularities 
s(?i!n upon the faces of the blocks seem tO approach in character to those produced 
in other limestones by these causes. 

Dr. Daubeny, in conclusion, referred to the paper he had read last year on the 
Tyrol, in which he had attempted to explain the appearances presented by the dolo* 
niitic rocks of that country, on principles similar to what he now suggested as ap« 
plicable to those exhibited on the small scale in our own rocks. 


On a new Product obtained from Coal Naphtha* By Mr* Leigh. 

The substance described was obtained in course of some investigations on an 
oil which Mr. Leigh discovered about three years and a half ago, ns tht^ result of the 
action of a mixture of nitric and sulphuric acids on puriffed coal naphtha. In their 
behaviour with potassa, both in aqjueous and alcoholic solution, the crystals now 
lu’ought under the potice of the sectW by Mr. Leigh have rnbeh analogy with the 
oil (like that of bitter almondtt) obtaiow at the same time with them. The oil, when 
extensively exposed to the action of oxygen, becomes a crystalline.soUd, having much 
the same appearance as these crystals. It is probable the crystals differ from the oil 
in containing a quantity of oxygen. Mr. Lefgh had made no analysis of these 
compqtinda. 


Account cftlw Mineiahgkal and (Geological Museum of the Imperial Mining 
Department cf Vkfincu By Professor Haipingeu. 

Professor Haldtogcr, in this communication, gave a detailed account of the aj> 
I'angeiUents which had been adopted in the preparation of this celebrated YOusentn. 
The basis of tbid collection existed In the Museum of the Mining Department pre- 
vious to the appolnttpent of Professor Mohs, Under the presidency of Pri»<Je Au- 
gustus LobkOwlet the Museum was considerably augmented, both by the exertions 
of the mining department and by oonlributiQiis from private c^^ctors. The method 
of arrangement employed in the Museum.was suggested by M<dla himselfj and, fob# 
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lowed out by Prof. Haidinger after the death of the former; ft consisted in dividing 
the mineiol products of the empire into four greet general divisions, having in the 
centre those obtained from fte rtvers, and those procured from the principal chains 
of moun^ns as the boundaries on either side. cabineta were so arranged as to 
form a kind of seetbn of &o various geological ftHrmataons. The upper portions of 
the cabinets are filled with the rocks and minerals from the higher or mountainous 
districts, whilst tffe lower divisions contain the Epecimens token from the voHeys. 
This anwgement has been found greatly to assist the memory, and ‘to afford nuine- 
tons points of eomparieon to those who study the constitution of the mountain 
chains. The Professor concluded by some speculations on the changes whicli gra- 
duidly take place in the metamorphid rocks, and which he considered might all Ik 
reduced to processes of oiddatiion or reduction. 


On ^ Pho^haXea md ArmiUUes. By John Dai,ton, F.R.S, 


On Xfiettm^ue Sak, By John Dax.ton, FJi.S. 


On a new and ea^ Method of Asudytdng Sugar. By John Dalton, F.li.S. 

On the (km^wsUion o/ the Blood and Boms of Domestic Ammah, 

By Pnfessor Kasse. 


On the Manu/a^re of Sttlphuric Acid, By Wm. Blyth. 

On the Manttfa^re and JPuriJimtion of Gases obtained from Coal. 

By John Davies. ’’ 

0» apecuUar Condition of Iron. By Prtfessor Schonbein. 


On the AdvatUetges and Disadvantages if Hoi Air in (ff&Mng the Com- 
bustion tf Coal. By C, Wye Williams. 


On the ProductuM of <m Ardfidal Cty^er Pyriks. By W. Lucas. 


On some Fires produeed from Spowtamsous Combustion. By A. Booth, 

F.LJ8. 


On some Ihermo-chmicod Bewarckes. By Pnfamr T. CJbaham. 


OEOLOQY AND PHYSICAL GEOGRAPHY. 

On Phytic^ <f the Appala^an Chain, as easenwlifuing the Lan-s 

The AppalacMao Chain of Norrii America Is described by the autbors as consisting 
of a series «£veiy n^i^s pamltel ridges or UnticBnal lioes, forming a mountain belt 
generally IW mfl^ imbreadth and near^ IfiOO miles in tengtm stretching from the 
south-^tern angle of Ldtree Canada to Northern Alabama. 1. The strata whicJi 
cotopeto this Cham «fe the Ameraota rentoseutarives of the SHarian, Devonian and 
Carbonifor;^ qrstoms rf Ebrope, united imo one group of conformable deposit?. 
Tlm g^al dltoeHop of the <^am Imiog N Jl, and W., thUto » d remarkable pre- 
domiK^ of ^jj^ throngbont to entire length, especially in the south-^ast- 

^P^«»dmg iuitfth«iwesttrards, or from the 
distwbany, N.W. dips begib to tfopear; at «m few and very 
fiTMOaliy less ineUited. ak The authors cohsWer the 
the region of intrusive rocks, necounted for 
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by the nature of the flexures, ivhich are not s^raetric, the strata being more incKixed 
on the N.W. than on the S«E. of each anticlmah amounting at length to a complete 
folding under and inversion, especially on the S.E. side of the chain, where the con«* 
tortions are so closely packed as to present a uniform dip to the S.E. These folds 
gradually open out, the N.W. side or inverted portion of each flexure becomes verit 
cal, or dips abruptly to the N, W. j proceeding further in this direction the dips gra^* 
dually lessen, the anticlinals and troughs becoming rounder and flatter, and the in- 
tervals between the axes constantly increasing till tb^ entirely subside at about 150 
miles from the region of gneiss and intrusive rocks« The authors express their belief 
that a similar obliquity of the anticlinal axes will be found to obtain in all great 
mountain chains, the axis plane always dipping towards the region of chief disturbance* 
The inverted flexures are regarded by the authors as exhibiting simply a higher de- 
velopment of the same general conditions* The passage of inverted flexure into 
faults is stated to occur frequently, and invariably along the side of the anti- 
clinal or S.E. of the synclinal axes; these dislocations, Tike the axes, maintain a re- 
markable parallelism. 3* The axes of the Appalachian chain are distributed in na- 
tural grouj)s, the members of each group peeing approximately in length, curvature, 
amount ot flexure and distance apart, Nine principal groups are described, in five of 
which the axes are straight, whilst the four which aUemaie with them are curved ; 
in two of the curved divisions the line of strike is convex to the N.W., in the other 
two it is convex to the S.B* In every part of the chain, the axes, whether curved or 
straight, maintain an approximate parallelism to those of their own division, and in 
the minor groups within the large aivisions the parallelism is still more exact* The 
axes vary in length from insignificant flexures to lines frequently 100 and sometimes 
150 miles in length, and they deviate very little from a rectilinear course, or, as the 
case may be, from a uniform rate of curvature. Some of the longer curved axes 
exhibit a diflerence of strike at their extremities of fifty degrees in a distance of ninety 
miles, and the rectilinear axes of difFetent divisions vary in their line of direction as 
much as 60°. As all the flexures were undoubtedly formed at one peiiod, the authors 
consider these facts at variance with^M* Beaumont’s hypothesis^ that dislocations of 
the same geological age are parallel to one and the same great circle of the sphere* 
4* The general declension in level of the Appalachian strata towards the N.W., or 
away from the quarter of greatest local disturbance, ia considered important by the 
authors in its bearing upon the subject of the elevation of broad continental tracts* 
The authors next proceed to notice memoirs^ describing what they consider similar 
phaenomena in Europe* 

Theory of Flexure and Elevation of Strata^ — From the consideration of the pre- 
ceding general facts the authors have arrived at a theory which they conceive appli- 
cable to the bending and elevation of strata gcnerall]^. They state tliat the oblique 
form of all normal anticlinal and synclinal flexures ** indicates that the force produ- 
cing the dips was compounded of a wave-like oscillation and a tangential pressure 
— a purely vertical force exerted sinmltaneously or successively along parallel lines 
could only produce a series of symmetrical flexures, whilst tangential pressure, unac- 
companied by a vertical force, wouldrresult in an imperceptible bulging of the whole 
region, or in irregular plications dependent on local irregularities in the amount of 
resistance* The alternate upward and downward movements necessary to enable 
the tangential force to bend the sttata into a series of flexdres, are such **as would 
arise from a succession of actual waves rolling in a given direction beneath the earth’s 
crust.” With this view all the pbmnoinena observed are in accordance ; but it would 
be difficult to account for them by any gradual prolonged pressure exerted either 
vertically or horizontally. The formation of grand yet simple flexures cannot be ex- 
plained by a repetition of feeble tangential movements, which could not successively 
accord in direction and emplUude, nor by merely vertical pressures, for these could 
not shift in position through a series of parallel linesy nor it feeble and often repeated 
return alwaya to the sfpnc lines, until they became conspicuous flexures. The authors 
suppose the strataof the region in question to have been subjected to excessive upward 
tension arising from the expansion of molten matter and gaseous vapours; the tension 
would at length be relieved by many parallel fissures formed in succession, through 
which much elastic vapour womd escape, and, by thus removiMthe pressure adjacent 
to the lines of frncture, produce violent pulsations on the surrace of the fluid below. 
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This oscillatory movement would communicate ^series of temporar flexures to the 
overlying crusty which would be rendered permanent by the intrusion of molten matter 
into the fractured strata. If during this oscillation we conceive the whole heaving 
tract to be shoved bodily forward in the direction of the waves, the union of this 
tangential with the vertical movements may explain the peculiar steepening of the 
anterior side of each flexure, and successive siunlar operations might occasion under 
folding or inversion. The authors do not deem it essential to this explanation, that, 
in the production of axes of elevation, the strata should be permanently fractured to 
the surface. Fissures sufficient for the escape of vast bodies of elastic vapour, might 
open and close again superficially; and the strata may often be supported in their 
new position by subterranean injections not visible on the surface. 

of the UfidtdaUons which produced the Axes ^ with the wave-Mc viotimi of the 
Earth in Earthfuakes.'^The authors suppose all earthquakes to consist in oscillations 
of the earth’s crust propagated with extreme rapidity ; and they ascribe this move- 
ment to a sudden change of vertical pressure on the surface of an interior fluid mass, 
throwing it into wave-uke undulations, such as would produce permanent flexures in 
the strata if more energetic, and if accompanied by the formation of dykes. The 
successive earthquakes of any region usually proceed from the same quarter of the 
compass, as must have been the case with the movements which gave rke to the 
parallelism of neighbouring anticlinal axes. In illustration of the power of producing 
permanent lines of elevation which earthquakes have exhibited in modern times, 
the authors instance specially the Uilah Bund, an elevated mound extending fifty 
miles across the eastern arm of the Indus, which was the result of the great earthquake 
ofCutchin 1819. 

Date of the Appalachian Axes^-^'^The authors describe the elevation of this chain as 
simultaneous with the termination of the carboniferous deposits of the United States, 
and as the cause which probably arrested the further progress of the coal fornuition. 
With one local exception, on the Hudson, the whole series seems to have been depo- 
sited conformably, without any emergence of the land. That the elevation did not take 
place at a later periled, is shown by the undisturl>ed condition of the overlying beds, 
proximately of the age of the European new red sandstone. The elevation of the chief 
part of the great belt of metamorphic rocks on the 6.E. side of the chain is referred 
to the same great movement. In conclusion, the authors remark that an incompa- 
rably greater change in the physical geography uf North America, and perhaps of the 
globe, seems to have occurred at. the close of the carboniferous epocn than at any 
previous or subsequent epoch ; and they consider these changes, and the eflect pro- 
duced by them on the organic world, as aflbrding some of the highest subjects of geo- 
logical investigation. 

On the Production of Sattd Storms and I^amdrine Peds^ hy causes associated 
witli the I^orth American Lakes. By the Jiev. Mr. ScHooLCitAi^'T. 

A residence of nearly twenty years in the country whose physical geography is 
strongly marked by the North American Lakes, bad impressed the author with the 
opinion, that these lakes aflbrd a vety striking example of the power of geological 
action possessed, at the present day, by large bodies or inland water. For more than 
half the indicated period his location had lieen in the immediate vicinity of Lake 
Superior, and the present remarks are confined chiefljrto that member of the series. 

Lake Superior itself may be considered as occupying an interstice between the 
most northerly portions of the great secondary and sMimetitary formations of the 
Mississippi valley and the crystaume rodks of British America $ and this ancient line 
of junction may be followed, down its outlet, through the Straits of St. Mary’s into 
Lake Huron, and is continued along parts of its north and north-easterly shores, north 
of the foisiliferous limestones of the Manatouline chains 

The western and northern sections of this lake exhibit th® strongest proofs of 
ancient action and upheaval. A colossal dyke of trap appears to have crossed the 
lake, at about two-thjrds of its length from east to west. Admitting (what appears to 
be very probable) that the vast bed of the lake wwsS of this dyke was originally pro- 
duced by the sinking down of the strata and the consequent elevation oi its shores, 
W6 may attribute to the same dtsturbbg force the centm breach and prostration of 
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this barrier, which has been subsequintly widened by the force of waters, actinji^ under 
the pressure of strong west and north-west winds, at an epoch wiion its waterwlinc 
rested at one of its higher levels ; so that, at this time. Isle Royal, Beaver and Castle 
islands, and the elevated and precipitous range of Kcwcena Point, all of which con- 
sist of members of the trap rock, are the only existing monuments of this ancient 
dyke. The heavy beds of trap boulders which lie east of this point, and reach, in 
blocks of large magnitude, to 8t. Mary’s Falls and the northern shores of Lake 
Huron, strongly denote the probability of such action. 

The most extensive effects of the existing energies of this lake are witnessed upon 
its grauwacke and sandstones, which have been broken up, comminuted into fine 
sand, and piled up in elevated ridges, or spread out over wide plains along its south- 
ern margin. A coast of winding bays and headlands, which measures, by a reduced 
computation, 450 miles it))on Bus single section, may be conjectured to have en- 
countered heavy inroads from currents forced across the lake by north winds, or 
acting diagonally from the north-east or north-west* By far the most extensive field 
of this action occurs between the easterly termination of the primary series of rocks 
at or near Granite Point, and their rc-appearaace in the elevated mountainous 
range of frros Cape at the head of St. Mary^s Straits. The vast sand dunes on this 
section, to which the French Couriers du Bois early applied the name of Lcs Grandes 
Sahtes, constitute a most unique and picturesque object* Their perfect aridity and 
height al>ove the lake, which has been computed at ^300 feet, and the general paral- 
lelism of the tops of the scries of hills, strongly fix attention. I'hese sandy eleva- 
tions are found, however, to rest on beds of clay, loam, and gravel, of ^ compact 
structure, which are only buried beneath a deep coating or upper stratum of 
louse yellow sand, manifestly washed up by the waves and driven landward by 
tho winds. Tempests of sand are thus formed, which spread inland, bury or kill 
the tallest trees, and carry destruction and desolation in their track* Such is also 
the lake action upon districts of the coasts of Huron and Michigan, the two next 
in the descending series of the lakes. Dunes are at first formed, which spread inland, 
carrying sterility over thousands of acres of land formerly, fertile and well-wooded ; 
and the tendency of this peculiar formation is constantly to extend its limits and 
arrest, as with tho hand of death, the progress of vegetation. Anotl^er effect of these 
sand-rocks is to form ponds and lagoons at the temporary or fixed points of their 
terminus on the good land, and thus to destroy and render unfit for the use of man 
other large belts of country ; besides which, these arrested waters arc the prolific 
sources of noxious vapours, generating extensive disease in their vicinity. Evidence 
of the comparatively recent era of this atmospheric formation is seen in the pro- 
strated and buried trees, freshwater shells and other organic substances, in a perfectly 
unaltered state, which are in some localities noticed in digging at great depths, and 
sometimes* exposed by recent irruptions of the waves. 

Another arenaceous formation due to lake action cannot be mistaken in exami- 
ning these shores, but is of an earlier age, when these lakes stood at a more elevated 
level, and discharged over their evontiiai outlet at Nia^ra a greater volume of water. 
** I allude to large belts and tracts of sandy plains bordering other sections of the lakes, 
and bearing a light growth of pines, poplars and birch, which but imperfectly conceal 
their comparatively recent origin. On penetrating these plains ri<lges of sand occur, 
lying in wind-rows, as if recently formed by the winds and waves. The trees nro of 
small diameter, and the wood of a loose and bad texture. The pent-up water be- 
tween these ridges nourishes an aquatic vegetation, and constitutes a favourite retreat 
for the small-furred animals. The whole aspect of these plains denotes them to be 
of freshwater origin, and forces the conclusion, that they must have emerged, at no 
ancient period, from the watery dominioit of the lakes. That these lakes stood, in 
bygone dayii, at a higher altitude, that they had several epochs of depression, and 
were thus endowed with far greater powers of geological action, is dearly denoted by 
the existing water-lines on the mural faces of these rocks, and by the ancient water- 
edges of pebble beds and lake cxuvlse found ut elevated points in the interior.” 

Tile power of attrition possessed by thece lakes, at this day, is so complete upon 
the sandstone series, as to ollow full scope to the principle of gravitation in tJie re- 
arrangement of the comiwiniitecl and up-heaved materials* Large portions of the 
magnetic oxide of iron exist in tho northern sandstones. As these surcharged strata 



44 


HEPOUT — 1842# 


are ground down in the great laboratory of lake, this oxide is liberated from 
its siliceous connexion, and reproduced upon We shores in separate and pure beds 
of iron sand, which are not un/requently twelve or fourteen inches in thickness, and 
line the shores for miles. 

*Wave action is indeed more fully apparent as a mechanical power on the southern 
shores of Superior, than at any other known point in the interior of the continent. 
The actual process, both of degradation and resistance, in the lighter-coloured and 
non-mctallic sandstone, is nowhere better observed than along the walled and abraded 
coast, locally known under the name of the Pictured Rocks. About twelve miles of 
this mural coast is most completely fretted and riddled into curious architectural 
forms by the force of equinoctial gales. " When I first saw this picturesque part of the 
coast in 1820, a vast and high headland hung in fearful grandeur over the water, the 
base of which was supported on pillars of tlie sandstone rock, forming a single arcii 
of gigantic span with several minor arches. ‘This prominence, locally called Le Vor- 
tail, gave way the next year, throwing into the deep recesses of the lake walled masses 
of stone, of which it will convey some estimate to add, that for every ton of rock that 
went down with the Table rock at Niagara, one thousand tons were here engulplied. 
Some angular points of this engulphed stratum are yet visible above the water, but 
Uic latter is annually exerting us strong abrasive powers upon these rock ruins and 
casting up the product in beach sands.” 


Oil tlie Geography of the North-west Coast of America. By Ricii.;\iu:> King. 

In this communication the author attempted to prove, — 1. that it is not the insur- 
mountable obstacles presented by nature that have prevented us from accomplishing 
the grand problem of centuries— the N. W. passage. 

2. ' He endeavoured to point out the character of the surveyed lands contiguous to 
parts of the Polar coast unknown. 

3. He offered proofs of the probable existence of the Isthihus of Boothia. And, 

4. Indications of the remaining portions requiring to bo explored^ and the modes 
in which thi^ ra^y be surveyed. 


Notice of a Memoir on the Geology of the Western States of North Amcinca^ 
hy David Dale Owen, of Indiana. By 11. I, MuncnisoN, 

Pres. G.S. 

This memoir, with sections and characteristic fossils, having been sent to the 
Geological Society of London, was brought to Manchester in transitu by a friend and 
countryman of the author. Perceiving the great value of this communication, the 
President of the Geological Society, to whom it was consigned, conceived that 
greaterjustice might be done to the author by first exhibiting the fossils and sec- 
tions to the Geological Section of the British Association, and by giving on his own 
part a brief expos6 of the chief results of Dr. Dale Owen’s labours, which in the 
sequel would find their appropriate resting-place in the Transactions of tlie Geologi- 
cal Society. 

Tlie vast country in which the author had pursued his researches for a series of 
years, in the capacity of state geologist of Indiana, embraces the states of Illinois, 
Indiana, Ohio, Kentucky, Tennessee, and the Dubuque and Mineral Point districts of 
Jowa and Wisconsin, 

Illustrating his views by a general section across this region, he shows that the 
lowest rocks con^st of various members of the Silurian system, the chief masses of 
which occupying high grounds in the east and west, subside in the central districts 
under an enormous trough of carboniferous limestone and great productive coal- 
fields, the whole being overtopped by the equivalents of the cretaceous system of 
EJurope. Identifying many Silurian and carboniferous fossils with their types in 
Great^Britain, the author shows that the old red or Devonian rocks are less distincity 
developed in this than in the adjoining region to the Kast. At the same time he 
points out that the Pentremite limestone occupies such an intermediate position as 
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may entitle it to be referred either^ to the base of tlic carboniferous or to the upper 
part of the Devonian system. ' 

The great lead*bearing magnesian limestone of Ohio and Indiana (Silurian) is 
stated to agree in great part with that of Niagara. 

After thus giving a general sketch of the Memoir^the President then called the at- 
tention of the Meeting to the very valuable collection of fossils by which it was illus- 
trated, and expressed his belief that their study, and a close comparison of them 
with the typical forms of the same age in the British Isles, would lead to very curious 
results touching the distribution of animal life in deposits of synchronous date found 
at great distances from each other, and in which the variations in the same species 
would be found to be analogous to those which now prevail in living nature in similar 
species which inhabit basins remote from each other. 

Tlie President, in highly eulogizing the merits of Dr. Dale Owen, begged to re- 
mind the Meeting that the coal-field of which he treated was nearly as large as all 
England, * 


Oil file Geological Structure of Russia (^delivered at an Evening Lecture). 
By II. L Murchison, Pres. G.S. 

Mr. Murchison gave a general sketch of the geological structure of Russia in Eu- 
rope and the Ural Mountains, which was illustrated by numerous large coloured sec- 
tions and a map. In explaining the chief results of the labours of his friends Count 
Keyserliug, M. de Verneuil, and himself, he showed how the researches of two 
sumniers had enabled them to produce a classification of the sedimentary deposits , 
which exclusively occupy the flat regions of Russia, where they are exempt from the 
intrusion of igneous rocks; and also how the older members of the series, when 
altered by such igneous agency, as in the Ural Mountains, were the seat of various 
ores and minerals. 

After pointing out that, from the very distinct characters of the fossils of each 
group of the palaeozoic rocks, the divisions of Silurian, Devonian (or old red) and 
carboniferous strata were unequivocally sustained over an enormous area, he stated 
that these masses were surmounted by a great development of red sands, marls and con- 
glomerates, with beds of magnesian limestone, salt and gypsum, the whole constitu- 
ting a system which is the equivalent of that group in western Europe of which the 
zechstein or magnesian limestone is the centre. Insisting upon the independence 
of the Permian rocks (so called because most spread out in Permia), as proved by 
their imbedded fauna and flora, including thecodont saurians and plants of peculiar 
forms, Mr. Murchison dwelt upon the singularity of this vast deposit, in being to so 
great an extent impregnated with copper ores, which mixed with the sand, grit 
and marl, form regular beds, the origin of which he referred to ancient cupriferous 
sources having flowed from the Ural Mountains, when the Permian strata were accu- 
mulating in an adjacent sea. Passing rapidly over the consideration of the secondary 
and tertiary deposits, Mr. Murchison then made some statements confirmatory of his 
opinions expressed at the Glasgow Meeting of the British Association, concerning 
the transport of the large erratic blocks which cover such large tracts of the northern 
and central governments of Russia and the adjacent countries of Germany, which 
having been deposited on what he conceives to have been the bottom of a sea, were, 
he conceives, carried to their present positions by floating icebergs liberated from 
ancient glaciers of the North. On the present occasion he showed, that such 
phenomena, grand as they are, are after all local only, in reference to the surface of 
the planet; for an examination of the Ural Mountains had convinced him that up to 
north latitude they never could have been the seat of glaciers, because their flanks 
are entirely void of coarse and far-tninsported detritus, though some of their peaks 
rise to upwards of 5000 feet above the sea. In confirmation of this opinion it was 
further said, that none of these striae Cwhich are appealed to as proofs of glacial 
action) were observed upon the surface of the Ural rocks, though such marks are 
apparent in some of those tracts of Russia in Europe, over which the northern blocks 
have been transported. 

Mr. Murchison concluded by a warm compliment to the Emperor, and to the 
Russians of all ranks, for the very kind reception, and for the cordial and liberal man- 
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ner in which every assistance was aff irded ; and apologizing for his wish to condense 
into a brict address the niiniberless topics to whfcH he wished to have adverted, he 
referred the assembly to the Proceedings of the Geological Society, and intinuitcd 
that a work and map descriptive of the geology of Russia would soon be oflflred to 
the public. 


Canfrihalions to a Geological Sketch of North Asia, Sy Adolphk Euman, 
Professor at the Uiiirersity of Jierlm, (Accompanied bv a coloured Cn‘o- 
logical Sketcli of the L;)rnd betw een long. 100*^ and 160” East from Paris, 
lat. .51” and 6‘)” North, and a Collection of 200 Geological SpeciineiKs.) 

In addition to a continued series of magnetical observations and other scientiTir 
investiijjations, the author was led to notice a variety of interesting^ geological plueno- 
inena in the country above defined. The volcano of Klioutchip 4,7^0 Paris feet in 
height), with the streams of lava rushing down (to the height or 8000 feet), and the 
clouds of steam of volcanic ashes and cinders, extending to the heiglit of nearly four 
English miles, was first noticed; and the author then presents a geographical sketch 
of the Valleyof the Lena, of the Aldan Mountains, and thcMarikan belonging thereto, 
and of the immense volcanic area of the Karntschatkic peninsula. 

The borders of Lake Baikal consist of actual triturative conglomerate, alterniiting 
with granite, and belonging to the coal formation. North-east of this lake is w ide 
table land 1(100 feet above the sea, giving origin to the sources of the Lena, which 
flows in a narrow regular valley, witli mural clifis, and having horizontal strata of 
sandstone and marls, chiefly of red colour, often ripple-marked. This red formation 
occurs also at Oust Kouek with salt and cellular (inngncsigenous ?) limestone. Near 
Kirensk these saruhtoaes fold round a boss of the same limestone in a purer state. 
Near Jerbinsk this limestone, in lofty ranges, is largely cavernous, and in the caverns 
(200 feet above the river) are stalactites of ice, which also invests the wells and covers 
the floor. Referring to his collection placed on the table, M. Erman here drew at- 
tention to an Amphm in the red strata of the Lena, near Krywslouzk, uiul to the 
probability of these red and variegated strata being of the geological age of the JL)e- 
vonian group. 

The Aldan Mountains (4000 Paris feet above the sea) show, on the right bank of 
the river Aldan, vast limestone rocks of the same kind as iliose of Jerbinsk in the 
valley of the Lena. Up the picturesque cross valley of Bjellaja, these calcareous 
rocks extend, and undulate near some dolerltes which have broken through them. 
At the sources of the, Bjclhya river these limestones dip westward, and rest upon 
slate rocks. Partially c^careous under the limestone, these bluish. gray slates be- 
come purely argillaceous in their deeper masses (*' chemically of the nature of mica”), 
and beyond the Allacbjuna valley, are followed, by grauwacke, occupying a breadth 
of thirteen miles, and an elevation from 1500 to 4000 feet. The slates contain some 
small traces of coaL Near thd dates are mountains of compact siliceous rock, 
speckled black hornblende hnd felspar^ It is difficult, especially on going eastwanl 
fmm Lake Tungot through the Aldan chain, to determine whether these spots are 
crystals or fragments* In the pass called Kapiteu Mountain, this rock alternates 
with conglomerate in vertical strata* 

'fbe watershed of the glacial and the great ocean lies in tl>e third or easternmost 
part of the Aldan system, which consists of petrosiliceous porphyry with hornblendo 
crystals, imd judging from the gravel brought down by the jrfHueuts to the Ochota, 
granite and serpentine exist in this part of the chain. 

Respecting the mineral called Marekairite, Erman made some investigations at 
Ociiotzk^ , which led him to recognize tlmt these stones occur not merely in loose 
pebbles, but in massive rocks. 

On the eastern ride of Oehotzk, granite projects in steep cliffs over the sea ; tiieii 
a fclspathic grauwacke rock, in steeply inclined strata, and containing very thin coaU 
beds, as in the grauwacke Aldan Mountains. Near a great dyke of pyroxeuic por- 
phyry, the strata hhvo l>een altered by beat to marckauite or peArlstone. in a ravine 
the ilegrecs of mctamorphisin from this cause may be seen, from the cai4)onifcrcuis 
grauwacke through pttchstone with hyaline quartz, to marckauite and tradjyte. 
Regarding the voicapoes and the other interesting geologicsd phtenomena of the 
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beautiful and interesting province of Kanitscbatka/’ M. Ennan referred to his map 
and to the specimens on the table. By these means he illustrated the tertiary and 
perhaps cretaceous strata of the west coast j the amygdaloid ionnation ; the chain of 
the now spent volcanoes in the middle of the land ; and the magnificent rows of still 
burning coneSj and ‘‘elevation craters” formed * by andisite (viz. albitc and horn- 
blonde)^ interspersed with a few very remarkable fields of serpentine, clay slates, and 
even granite, which seem to have been scarcely altered by volcanic action. 

On the Occurrence of Vegetable JRenmins^ supposed to be Marine^ in the New 
Red Sandstone. By John S. Dawes. 

The object of this paper is to communicate the fact, that vegetable remains, pro- 
bably marine, occur in strata in which they have not, I believe, hitherto been no- 
ticed. A new line of canal is now being formed between Birmingham and the col- 
lieries near Tipton, through Gravelly Hill, Perry and Great Barr; at the latter place 
Silurian limestone has been found close to the surface, together with traces of coal 
and other carboniferous measures, which appear to dip under the new red sandstone 
on the Birmingham side of the axis, thus aftbrding evidence in favour of a recently 
expressed opinion, that the South Staffordshire coal-field will, in all probability, be 
found to extend under that town. Not any organic remains characteristic of the 
lower new red have yet been met with, although other vegetable impressions arc 
somewhat abundant, particularly in the deep cutting near to the old road from Bir- 
mingham to Walsall ; the specimens, however, that have yet been examined, are 
})erhaps too imperfect to admit of any positive description ; some of tlicm appear to 
be fucoids, others possibly are of a higher organization ; they occur imbedded in 
dark red, argillaceous, ripple-marked flagstones, and in the adjacent red and light 
grecn-coloiired marls, the whole being subordinate to a quartzosc sandstone of con- 
siderable thickness, containing calcareous conglomerates, identical in composition 
with those found on the flanks of Clent, and which are uiulerstood to connect the 
gres hignrre with the lower part of the saliferous system ; but as these Devonian- 
looking beds can scarcely be supposed to belong to the latter division, they must, I 
should conceive, be included with the overlying marls, sandstone and conglomerates, 
thus constituting a more extensive equivalent of the hiagnesian limestone. Should 
the fossil remains prove to be characteristic, a knowledge of them will materially as- 
sist in the examination of this highly important series of rocks. 

On the Microscopic Stnwture of Coal. By John Phij-i.ipSj J7.jR.S. 

Mr. Phillips observed, that there was now no difference of opinion as to the vegc-* 
table origin of coal, but only as regarded the circumstances under which those vege- 
table masses were accumulated. In order to determine this, several modes of in- 
vestigation might be followed, one of which was to examine the coal itself, in order 
to ascertain the nature of the plants of which it was composed. In the microscopic 
examination of polished slices of coal, by means of transmitted light, some results 
had been obtained by Mr. Hutton of Newcastle ; these obser^tions had not been 
[)ublished, but he believed Mr. Hutton had detected a cellular structure in the sub- 
stance of the Northumberland coal, which at first sight might be imagined of vege- 
table origin, but from their size, form and distribution, were rather connected wdth 
the development of gas in the process of chemical changes to which coal had been 
subject ; analogous cells exist in anthracite. It had been his intention to employ 
some of the ingenious processes recommended by the Rev. J. Reade, who had dis^ 
covered the means of making fossil vegetable tissue apparent to the senses by a pro- 
cess of combustion, but having lately observed something remarkable in the com- 
bustion of Staffordshire coal, he was induced to examine it microscopically, without 
waiting to adopt any more refined process. He observed that the ashes of wood 
and peat di^ered in appearance and structure; and this Staffordshire coal, which did 
not cake, but burned to a white ash, resembled in its combustion sometimes wood, and 
sometimes the laminated peat of the north of England^ or the compact black peat of 
Dartmoor. Upon examining these ashes, he mund abundant traces of vegetable 
structure, consisting of portions of woody tissue imbedded in other tissue, apparently 
of plants much lower in their organization. He had also detected traces of vegetable 
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structure in the ashes of anthracitic coal receiveJ from Sir H. De la Beche. Mr. Phil- 
ips considered this evidence, as far as he had collected it, rather in favour of the 
that particular beds of coal were in a great measure formed by plants growing 
on the spot, and not by drifting : the evidence of such drifting existed in many cases, 
and formerly predominated ; but he had met with many phamomena, and this amongst 
them, which tended to diminish the force and generality of his former conclusions. 
He was, however, still engaged in the prosecution of this inquiry. 


On the Origin of Coal. JBg W. C. Williamson, 

In this comimmication the author had collected all the principal facts and pha> 
nomena bearing upon the origin and formation of coal, with the view of proving it 
to have originatea in the drifting of vegetable matter into the sea, and nut by the 
accumulated growth on the same spot now occupied by the coal- The strata sepa- 
rating the coal seams were described as consisting of a great variety of rocks, from 
the coarse deposits and water- worn pebbles of the lower grits to the fine-graim .d 
shales and limestones of Ardwick ; they were acknowledged by all to have been 
dimen t ary in their origin, containing the remains of aquatic shells and animals. In 
many of these strata, as at Colebrook Dale, the scales and other remains of Mega- 
lichthys were found abundantly associated with Orthoceratites, Goniatites, Nntica;, 
and a variety of other shells whose marine cliaracter had never been doubted ; in the 
coal-n^asurcs of YorkMirePccirnpapyracexat, several C?oniatites, several species of u 
genys allied to Modiola, Lingiilce^ Crustaceans allied to the recent marine genera 
Cyaiiuis and Cymothoa, were found, vidth remains of Mcgalichthys, Paheoniscus, IMji* 
tysomus, and other fish, '^i'he abundance of shells commonly considered Unionicko, 
did not, in the author’s opinion, militate against the marine origin of the former, as 
Dr. Fleming mentions having seen the dead shells of Uiiios, with their valves still 
tmited by the ligament, in abundance at Mount Vernon on the Potomac, and at 
Montiiiorenci on the hath placed %iihere the tide flotvs i and Mr. Wil- 

liamson inferred that if the current could carry them so far, some might also reach 
the estuaries of those rivers, and become mixed with marine remains. He then de- 
scribed the conditions under which vegetable remains, such as Halo7ii(i Cala- 

mites, Sigillarioe, Stigmariae,Lepidodeiidra, and the fruit of Trigonocarpon, were found 
imbedded in the coarse grits and solid sandstones of the Halliwell quarries and Peel. 
These remains had all lost their stalks or foliaceous appendages, and were so inti- 
mately a part of the sandstone, that if one was drifted the other must have bet^u 
transported in the same way. In the bede of shale unconnected with coal, large ac- 
cumulations of plants were often found occasionally mixed with Unionid^e and mi- 
nute Entomostraca, presenting the appearance of having been tlirown down together, 
after floating about in the v/ater ; the author considered these layers only differed in 
amount from the coal-seams ; in one case a large and dense mass of vegetable 
matter had formed the material of a bed of coal, in the other the fewness of the 
plants and their intermixing with mud, now forming the shale, had limited the pro- 
cess to the conversion of each plant into a thin layer of carbonaceous matter. Tiic 
author attributed the scarcity of flsh-retnains in the coal itself to the action by the 
same chemical process which had converted the accumulated vegetables into coal ; 
the occurrence of scales of Megalichtbys in the cannel coal of Dixon Green and 
Wigan, he attributed to some peculiarity in its origin or composition more favour- 
able to their preservation, ^fhe absence of the usual coal-mcasure plants in the fire- 
clay underlying the coal proved, in the autboris opinion, a want ^ of any connexion 
between the two; and he was disposed to adopt the view of those who regarded the 
Stigmaria of the fire-clay as* a marine, or at least aquatic plant, growing in 
those estuaries in which the drifted vegetable remains of the higher country would 
be sunk, and form a deposit of coal over them ; but he observed that, although 
coal rarely occurred* without this subjacent layer of stigmaria, yet the latter was fre- 
quently found independent of coak The author proceedfed to state what he 
considered another proof of the drift origin of coal ana associated beds in the dis- 
jointed and fragmentary condition of the fossU ferns and other plants, and the almost 
universal absence of their rhizomas and roots, which he stated he could only account 
for by supposing the remains had been long exposed to the action of water in rapids 
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and violent currents. The absence or rarity of distinct traces of fructification was 
also an argument in favour of their iK^ing drifted ; as in the oolitic deposits of Gris- 
thorpe-bay, which afforded evidence of comparatively tranquil deposition in fresh 
water, the fronds were not merely grouped together by their rhizornas, but afiorded 
frequent indications of fructification. The prevalence of fine-grained shales imme- 
diately over coal seams was, in the author’s opinion, highly unfavourable to the 
theory which accounted for the origin of coal by subsidences ; for if a sudden subsi- 
dence had taken place, a deposit of water- worn pebbles would have been strewed over 
the coal, indicating the violent action of aqueous currents ; and if the submergence 
were slow and gradual, the plants, as before argued, woulil be found much more per- 
fect, as any currents sufficient to tear up the vegetation would also strew the surface 
with detritus ; the absence of unconformability in the members of the coal-nieasurc 
was also hostile to the idea of partial depressions. The argillaceous partings, which 
constantly occurred in coal seams, also favoured the supposition of a considerable 
amount of drifting. Mr. Williamson concluded by attempting to (explain the upright 
position of the trees at Dixon-fold on the Bolton Railway, without liaving recourse 
to the supposition that they grew on the spot; one of these trees was described by 
Mr. Ifowman as having its base raised fifteen inches above the surface of the coal, the 
roots only being in contact, which Mr. Williamson considered could not be accounted 
for by any condensation of the vegetable remains afterwards constituting the coal 
seam. One of the largest of these trees presented no trace of roots, which were 
more likely to be preserved than any other portion. As to their erect position, he 
considered the weight of their strong branching roots would be sufficient to main- 
tain them erect in water until a deposit of sediment and drift should accumulate 
round their bases ; whilst the absence of trunks inclined at various angles might be 
accounted for by pressure, which would soon reduce all that were not absolutely 
vertical to a horizontal position. One of the greatest objections in the author's 
mind to the drift theory was, the great extent and uniformity of some of the thin seams 
of coal, especially in the lower measures; he thought, however, the accumulation of 
vegetable remains in which tlicse seams originated might have been as great as in 
many of the larger coal seams, but that in the cliemical changes which they had un- 
dergone, a larger proportion of the gaseous elements had escaped, leaving the 
mass both thinner and Jess unequal in thickness than at first. He also mentioned the 
laminated appearance of peat-bogs in the vicinity of Manchester, as exhibiting by 
its illustpation of the structure of coal a fact favourable to the hypothesis which he 
had been combating; and stated that as the true explaniition of the phenomena was 
the only end he sought, he was ready to accept that view if the difficulties attend- 
ing it could be explained on rational grounds. 


On tJie Great Lancashire Coal Field. JBy E. W. Binney, Sec. Geol. Soc. 

of Manchester. 

This carboniferous deposit, generally known as the Lancashire Coal Field, occu- 
pies the chief part of the southern division of the county of Lancaster, and extends 
into portions of the adjoining counties of Chester, Derby and York, in a line from 
near Macclestieid to Colne it ranges about 40 miles due N. and S., and from Turbock 
to Todmorden about 40 miles from W.S.W. to E.N.E. It commences with the 
lower millstone grit, and extends upwards into the limestoneof Ardwick, near Man- 
chester, now generally considered the highest portion of the coal measures hitherto 
observed in England. The author divides this scries into three groups in descending 
order: — 1. 2'he Manchester coaUJield, containing the limestone of Ardwick, and the 
isolated coal-measures of Clayton and Bradford, near Manchester, occupying the 
low tract of country adjoining the new red sandstone plains.— 2. 'The viuUUe fieldy 
comprising the thick coal seams of Poynton, Ashton, Middleton, Worsley, Wigan, 
&c., occupying the rising ground between the new red sandstone plains and the 
higher parts of the country, and containing the richest portion of the field . — 'The 
lower coaUseams^ found in the elevated parts of the country, along the sides of the 
Penine chain, and the moorlands of the northern parts of Lancashire ; comnrising 
those of Whaley Bridge, MclJor, Glossop, Rochdale, Todmorden, Colne, Blackburn, 
Chorley, &c. — seams of no great thickness, but valuable from their quality and po- 
sition, and remarkable from their adjoining shales containing remains of the genera 
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Pecten, GoniatitcA, Posidomtt, and other shells of marine origin. The total lliick* 
ness of the deposits varies in different parts o(%he field ; in a fine from Mancho'.ier, 
through Ashton, to the limestone shales of Hollins Brook* the thickness is about 
:^(K)0 yards; and there are 75 beds of eoid exceeding one foot in thickness, fornn’iig 
altogether 150 feet. In a line throngh Worsley, Bury, Burnley, to the liuu-. 
stone slmles of Pcndlehill, there are :l() seams, only ten of wliich are less tlian ojic 
foot in thickness, amounting to feet of coal; in these sections the smaller ^eauis 
arc not taken into account. The author states that the variable character of tb.csc 
coal scams and the accompanying strata, make it difficult to loy them down upon i\ 
map ; the lower scams can be classed by the gritstone rocks which contain tlicni, :b 
shown by Mr. Klias Hall, but the middle and upper scams divide and thin out in 
such a manner as to render their identification very difficult. He then proceeds tu 
describe the roofs, or strata immediately overlying the coal seams, the coal itsell', and 
the floors or strata immediately underlying the beds of coal. 

I. JRoofs . — The deposits forming the roofs vary at different places, even over tho 
same seam. There are four kindfe of roofs j — I, A fine mixture of alumina and silica, 
with oxide of iron, and a trace of the carbonates of iron and lime ; these are gencTally 
known as biue binds, anrl are of most frequent occurrence; they almost always con- 
tain ferns, and remains of Stigmaria, Sigillaria, Ulodendron and Lepidodentirou, and 
beds of the Unio and otheR shells. The Sigiflarim, &c. are often found stimdin; 
erect at right angles to the planes of stmtification ; these instances cliieHy occur in 
the middle field, at l^eiidleton, Dixon-foid, Wigan, Sometimes they arc fc.iind 
with their r<x)ts running into and resting on the seams, and more fr(H|uentlv the bole 
of the tree rests on the coal itself, without exhibiting any trace of roots, 'flic Si.i,dl- 
larite are by far the most common ; at Pendleton and Dixon-fold tlmy occur as ahim* 
dantly as they could j>ossibly have grown: the author had observed three specinicn> 
at Pendleton, 24 feet high and about 3 feet in circumference, standing in a hludt 11 
feet in diameter. 2. Rotfis ofi savdxlonc nre not common, and where they tlo occur 
the coal is generally inferior in quality ; the fossils found in tho sandstone are nsually 
j)rostrate coal plants, Stiginaiito, See, 3* Bhcf: shale roofs are frequent, arul cover 
most of the best houso-tiro and caking coal; they seldom contain plants, though, in 
a few jnstaiices, upright Sigillariae have been found. Bivalve shells, detached J^calcs 
and teeth of fish frequently occur in them, find with the AUcroconvhus varbonm 'm 
and casts of Cy prides sometimes constitute nearly the entire mass; almost all the 
black shale rooft of the lower field teotU with remains of Pecten, Goniatites, Posi- 
donin, and remains of fishes. 4* Shnks mih highly Muminms sehisU^ forming rools, 
are not of frequent occurrence ; they arc found at Peel and Pendleton, and contain 
abundant remains of fisli, mostly entire. At Bradford and at Ardwick, in the rooi'o\ 
the thin coal intercalated with the limestones, the detached teeth, bones and scalcsot 
fish occur, mingled with countless myriads of the remains of Cypris and Microconchos. 

II. Coal and Cannel Seams , — The author describes two varieties ofcoal, the enh* ol 
where tlic cross cleavage runs at right angles to the main cleavage, and the vhom- 
hoidal where it makes an acute angle; the first form generally occurs in theupp^'' 
and lower portions of the field, the latter prevails in the middle. The main clcavasc, 
he observes, is in most cases parallel with the principal fault in the vicinity. 1 
beds of cannel arc generally found on the top of the coal, and nearly always contun^ 
remains of fishes, often bivalve shells, but hitherto have exhibited do trace of Micio- 
conchns, and rarely any leaves or stems of plants, whiht tho upper portion ot ruw 
seams frequently exhibit traces of Sigillarim, Lefiidodcndra, Calamites, &c. h\ tla* 
six-feet seam at the new' pit of the Pendleton Company, several rounded stones 
fine siliceous grit were found, hut as they occurred near the great fault of 1000 y^y 
they tniglit have faljeii in during the dislocation. The coal seams are either 

and continue undivided over large tracts of country, or split and divide into sevem 
distinct seams ; tlic former generally occur in the lower portion of the field, the hj*' 
ter in the middle and upper part. It is owing to this tendency to divide, that tiu. 
thick seams of Clifton and Jiadclifib cannot be well identified with the tliinncr ana 
more luiinerouii seams of Oldham. Ashton and Bradbury; in the four-feet inmo» 
Pendleton the author has obseiwed tliat the coal on the N*W. forms one iindivwct 
seam of 5 feet in thickness, but that towards the S.W* a thin bed of fire-clay hdl « 
Stigmanai appears in it ; and in Mr. iltzgerald^s pit to the SM. it gradually thicken^ 
unul at a distance of 800 yards from the point first obicr^ it ha* increased to o 
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feet, separating the coal into two distinct seams. At Alkrington the two Beat Mines 
are worked together, but to the S.E. a parting of fire-clay ajjpears, which gradually 
increases in thickness, and at Oldham, 3 miles distant, tlie two Beat Mines are worked 
JO yaVds apart; other instances of subdivision are known, all of them taking place 
towards the S. and S.E. Independently of the tendency to divide, many scams di- 
minish in thickness till they become evanescent; this is chiefly observable in the 
lower division of the coal-fiCld, and in the simple seams six beds which have been 
worked in that scries, give ticcisive evidence of this fact, 'fhe best exanij)les arc the 
caking coal of Rochdale and the Foot mineSy Jjcds known hy various names in <liflercnt 
parts of the country, but easily identified by tlie remarkable nature ot’ their floor, 
which is a hard crystalline stone, called Ganinter^ full of Sllgmaria ficoides^ and em- 
ployed as a material for mending roads. At Dulcsgate, near 'rodiiiordcn, the upper 
or “ (jranister coal ” is 5 feet 8 inches in thickness, and the Foot coal, about 
yards below it, is ^ inches thick ; the author has traceil these seams about 13 miles 
to Qnarlton, ami ascertained that the Ganister coal gradually diminishes in thick- 
ness to one inchj while the 3<"oot coal increases to two fvei^ the floors retaining the 
same character throughout. 

III. Co(d Floorjs. — The stratum on which the coal rests is alw'ays cnrcfully noticed 
by practical miners, who believe that where a thin seam is found on a thick argil- 
laceous floor full of Stigniariie, it is certain to become workable if followed. The 
floors are of three kinds — the Jire cla^/^ which is the most abundant; the tmn'anly a 
clay mixed with a larger amount of silica, occuiTing frequently ; and the rock floors, 
of which but two instances are known, namely, the floor of the Feathercdge coal at 
Walrncrsley, which is a rough quartzose sandstone, and the Ganister, before no^ 
ticed. The latter is merely a fine-grained admixture of silica and alumina, varying 
from 8 inches to 2 feet ia thickness, alw'ays graduating into a fine fire-clay at its bot- 
tom. All the floors, with tlie exception of the rock floor of the Fcathcredgc coal, 
contain Stigntaria Ji(?aidcs, from the thin seams of the Ardwick limestone, to the two 
seams in the millstone grit of Gauxholmo, near Todinorden, a thickness of nearly 
1(]()() yards; all the fifteen floors of the Manchester coal-field contain it, and at least 
69 beds in the middle and lower divisions. The Stigmaria generally occurs with its 
loaves attached, and in all instances of true Jloors without any intermixture of otJier 
plants. These facts seem to indicate that all the ilcposits were formed under nearly 
similar conditions; the roofs and floors were evidently very quietly deposited, and 
formed a strong clay, well adapted for the grow'th of the vast masses of vegetable 
matter required for the formation of the coal seams. The absence of alkalies in the 
clay of the floors, might be expected from the exhausting properties of plants, and 
seems to strengthen the supposition that these beds supported the vegetation which 
now constitutes the coal. The remains of bivalve shells and fishes in the cannel beds, 
prove that they were formed under water; but in the Lancashire coal-field no re- 
mains of fishes or shells have yet been found in the ctW, nor is there any indication, 
either by admixture of sand or silt in the seams of coal, to show that they were 
drifted into the places they now occupy hy rapid currents of water. The occuri'encc 
of forests of largo trees standing upright on the scams, the pure vegetable matter 
composing the coal itself, with scarce any admixtui*e of foreign ingredients, the posi- 
tion of the coal upon a rich alluvial de|K>sit well adapted to sustain a luxuriant vege- 
tation, seem to prove that, in most instances, the vegetable matter forming it grew 
upon the spot where the coal is now found ; whilst the splitting and alterations in 
the thickness of the seams themselves, show that the surface was most probably sub- 
ject to frequent subsidence. 

Statement of the Fossils which hare been discovereil in the several memhtrs of 
the Carboniferous or Mountain IJincstonc of Ireland^ tcith a vino to shota 
the Zoological idcMiiyof the whole Scries^ fogefhiT with a Comparison of the 
Fossils which occur in * the Mountain iJmesfone of Ireland with those wh 'wh 
have been ohtmnedfrom (he same Series in Great liritainy and also with the 
Fossils of North and South Devon^ ilhastrated hy Maps^ Sections, Draw^ 
ings and Specimens- By BiciiARn GniFPi rir, F-G-S. 

The $ul>stancc of this communication had already been printed b}' Mr. Griffith fop 
distribution amongst the members of the Association ; it was accompanieil by a cata* 
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logue of all the fossils yet discovered in each of the subdivisions of the Irish moun- 
tain limestone series, in the strata of North Devon, and in the mountain limestone 
of Great Britain, arranged in parallel columns for the purpose of comparison ; the 
notice was also illustrated by coloured sections. * 

Mr. Griffith stated that his object in this communication was to prove, by the evi- 
dence of fossils, that the lower members of the mountain series of Ireland, as arranged 
by him, really belonged to that series, and not to the old red sandstone, as advocated 
by some geologists. He described this series as containing two great bands of lime- 
stone, which he had denominated the upper and lower liviesionea ; interposed between 
these limestones were beds of shale, argillaceous limestone and sandstone, forming a 
series of great thickness, known by the name of calp or calp slate. Beneath the lower 
limestone was a second series of schistose beds, to which he had given the name car- 
boniferous slate ; under the slate was a series of sandstone beds, fretiucntl y interca- 
lated with slate or shale, and occasionally with limestone; he had denominated this 
deposit the. yellow sandstone*, its lower beds rested conformably on the old rod sand- 
stone. Mr! Griffith stated, that those beds varied in thickness at diffi rent localities, 
but that tlie relative position of each member of the series was always the same ; 
the upper and lower limestones were generally more persistent than the other mem- 
bers of the series. In some localities the carboniferous slate and yellow sandstones 
were altogether wanting ; in others the carboniferous slate only was absent, the lower 
limestone resting directly on the yellow sandstone. In the northern and middle dis- 
tricts of Ireland, the calp formed a Very thick and important member of the series, 
but gradually thinned out towards the south ; it had not yet been discovered in the 
counties of Cork and Waterford, and was only occasionally traceable in Clare, Lime- 
rick and Kerry. In the middle district, the upper limestone formed the distinguishing 
feature ; in the southern section, the upper and lower limestones were most abun- 
dant, and the calp least so, whilst the carboniferous slate and yellow sandstone oc- 
cupied an inconsiderable superficial extent, but were important, as they contained a 
great variety of fossils. The carboniferous slate of the South of Ireland differed con- 
siderably in lithological character from that of the middle and northern regions, but 
the number of fossils common to the beds which occupy the same geological position 
in all three districts, showed the necessity of including the whole in one division. In 
the tables of fossils before mentioned, tlie occurrence of each species in the different 
members of the Irish series, was indicated for each of the three districts, and also 
their occurrence in North Devon, and in the English mountain limestone. From 
these general tables, Mr. Griffith had prepared tables of results, showing the iininber 
of fossils of each class occurring in every division of the mountain limestone of Ire- 
land; those peculiar to it, those common to it, and all the other members of the 
scries, those that arc common to cacli of the other divisions, and also those that are 
common to the mountain limestone of Great Britain, and to North Devon. Some 
of the results obtained were as follows : — Yellow sandstone, out of 122 fossils, 9 were 
peculiar to it : 1 13, or 92^ per cent., common to the mountain limestone of Irelaml 
generally; 49 species, or 40 per cent., common to the upper limestone; 87» or 71 
per cent., to the calp; 75, or Gl percent., to the lower limestone, and 94, or 77 per 
cent,, common to tlie carboniferous slate; 35 species, or 30 per cent., were common 
to North Devon; and 59, or 48 per cent., to the mountain linicstonfc of Great Britain. 
— Carbmtiferous slate, of 275 fossils, 12 were peculiar to it; 263, or 95^ per cent., 
common to the mountain limestone of Ireland generally; 99, or 36 per cent., com- 
mon to the upper limestone ; 176, or 64 per cent,, to the calp ; 162, or 60 per cent., 
to the lower limestone ; and 94, or 34 per cent., common to the yellow sandstone ; 
65 species, or 24 per cent., were common to North Devon ; and 139, or 50 per cent., 
to the mountain limestone of Great Britain. From these data Mr. Griffith concluded, 
that the yellow sandstone, which contained 92.1 per cent., and the carboniferous slate, 
which contained 95^' per cent, of fossils common to the other members of the moun- 
tain limestone of Ireland, must belong to that series, Mr. Griffith next proceeds to 
consider whether the mountain limestone of Ireland generally should be classed with 
that of Great Britain, By the table of results it appeared, that out of 180 species of 
fossils obtained^ from the upper limesione, 133, or 73 per cent., were common to the 
British mountain limestone ; of the calp, out of 267 species, 148, or 65 per cent., and 
of the lower limestone, out of 391 fossiU, 234, or 60 per ccnt«i of the carboniferous 
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slate 50 per cent.» and of the yellow sandstone 48 per cent., as already mentioned, 
were common to the British mountain limestone ; and if the entire series were taken, 
it ajppeared that out of 430 species which had been described as occurring in that 
series, 287, or 67 per cent., were common to the mountain limestone of Ireland. 
Hence he concluded, that the mountain limestones of Great Britain and Ireland be- 
longed to the same geological suite, though the Irish series generally, and particularly 
the lower members, contained a great number of species, which had not hitherto been 
discovered in the British. From the foregoing data there appeared to be a greater 
affinity between the upper limestone of Ireland and the British mountain limestone, 
than between it and tno other members of the Irish series. Again, the ufiper lime- 
stone of Ireland contained only 16 species of fossils, or 8 per cent., which were com- 
mon to North Devon, while the calp contained 43, or 16 per cent., the lower lime- 
stone 39, or 10 per cent., the carboniferous slate 65, or 24 per cent., and the yellow 
sandstone 35, or 29 per cent., in common with the same series. Thus there appeared 
to he a nearly regular gradation from the upper portion of the mountain limestone 
of Ireland into the upper Devonian; and although, owing to the predominance of 
ordinary mountain limestone fossils, the per-centage is not considerable even in the 
lower members, yet by reference to the table of results it appeared, that out of 122 
species of fossils from North Devon, 80, or 65^ per cent., occurred in the mountain 
limestone of Ireland; and hence Mr. Griffith concluded, that hardly a doubt could 
be entertained as to the propriety of attaching the fossils of North Devon to the 
mountain limestone series of Ireland. He considered this a startling result, and one 
which could not have been foreseen from oiir previous knowletige of the fossils be- 
longing to the British mountain limestone, which contained only 22 species common 
to North Devon, and made the conclusion of some distinguished geologists as to the 
sefiuration of the Devonian system from the mountain limestone, perfectly legitimate, 
even as regarded the northern portion of the district. Mr. Griffith observed, that this 
comparison between the mountain limestone and the Devonian fossils had been con- 
ffineu to those of North Devon. By a similar comparison with South Devon, the re- 
sults were essentially different, inasmuch as out of 257 species of fossils obtained from 
that district, only 94, or 36 per cent., were common to the mountain limestone of 
Ireland, and 26, or nearly 11 per cent,, to that of Great Britain, a result which led 
to the conclusion, that the fossils of South Devon generally belonged to a dilferent, 
and, judging from the type of the fossils, to a more ancient period than those of North 
Devon, though possibly a portion adjoining the culm series might eventually be found 
to correspond with the period of North Devon, The fossils of North Devon were 
given in these tables as described by Mr. Sowerby, Mr, Lonsdale and Mr. Phillips, and 
those of the mountain limestone of Great Britain, by Mr. Sowerby and Mr. Phillips, 
In regard to the fossils of the mountain limestone of Ireland, nearfy the whole of the 
fossils named in the table had been obtained by, and were in the collection of, the 
author; of the 568 species which it contained, 166 were supposed to be new by Mr. 
M‘Coy of Dublin, who had examineil and named them. Mr. Griffith stated, that the 
collection also contained upwards of 100 additional new species, which were under 
examination, including several species of Entomostraca, from the calp of Bnndoran, 
in the county of Donegal, the lower limestone at Armagh, and the carboniferous slate 
at llowth, in the county of Dublin; numerous remains of fossil fish had also been 
collected, but they had nor yet been sufficiently examined to be named and intro- 
duced in the catalogue. Mr. Griffith observed, in conclusion, that these investiga- 
tions must still be considered as in their infancy \ the collection from the upper lime- 
stone was particularly deficient, which had arisen from the circumstance of the di- 
strict containing the best development of that member of the series being situated near 
the summits of elevated crags, where no quarries had been opened ; and every geo- 
logist was aware of the difficulty of collecting a good suite of fossils under such 
circumstances. 

Notice on distinction between the Striated Surface of Hocks and Parallel 
Undulations depemlent on Original Structure, Ity U. I. Muhchison, 
Pres. G.S. 

The President called attention to an interesting notice just published in the 
mnn newspaper and sent to him by the author, Mr. Macl-aren, ‘*On the Striated 



REPORT 1842 , 


5 4 

Hocks of the Corstorphiue Hills near Edinburgh his ohjeet in so doing being to 
urge gecdogists to distinguish well between appearances caused by vicchajucal action 
and tliosc resulting from structure* The existence of abraded surfaces of rocks in 
these hills was (he stated) pointed out long ago by the celebrated Sir James Uall, 
but when they were inspected by himself in 1840, in company with Mr. MacLaren 
and Dr. Buck land, the surfaces which he then saw were marked hy sets of wavy 
parallel grooves or undulations (precisely similar to the casts sent formerly to the 
Museum of the Geological Society of Lonilon), which appeared to him to belong to 
a class of plnenomena distinct from the sinnied surfaces so common around Etlin- 
burgh and in many parts of Scotland. This opinion was conQnned by discovering in 
the newly (juarried body of the same rock of the Corstorp.hine Hills and at various 
levels, undulations and grooves precisely similar to those on the surface, which were 
thus shown to have been superinduced hy original structure, an opinion which he 
(Mr. M.) expressed upon the spot, and which he has publisheil in his last Anniversary 
Discourse. Tliis view is indeed accepted b}^ Mr. MacLaren, but that author at the 
same time goes on to show, that on recent examination Sir G. Mackenzie and him- 
self observctl that the surface of parts of the C.orstorphine Hills were also markial by 
the small strim or irregular parallel scorings directed from west to east, and which 
they believe must have resulted from powerful abrading iigency, whether gravel and 
wuUer, glaciers or bottoms of icebergs. 

In thanking Mr. Macliarcti for again calling attention to a subject be luid so well 
illustrated (see MacLaren's * Sketch of the Glacial Theory’), the IVesident saij], that 
he was quite ready to agree in all that had been written by that author in relcrcnce 
to the Ck>rstorphine Hills; for although ho had not seen the rough strim iu his hunied 
visit to that Bj)ot, ho was w'cll acrpiaintcd with such markings in many i>thcr jiarts ol' 
Scotland, in which countr}, as well as in Sweilen and Russia, ho had endeavoured to 
acctmnt for their presence by the grating action of ih«i bottom of floating icebergs. It 
was from this conviction (1840) that he opposed the terrestrial glacial theory of 
Agassiz, as applied by that naturalist and Dr, Ihickhnul to the low c(mtitrk\<i ol' Scot- 
land, over which they contended tl)at iflacicrs had advanced, which hail scored all the 
rocks, and wiiicli, on melting, liad left nwrahws of gravel and sand. He was there- 
fore happy to perceive, that in rendering justice to the merits of Sir J. Hall, Mr. 
MacLaren had adopted the opinion for which he (Mr, Murciuson) originally con- 
tended; viz. that whilst icebergs very probably produced striated surfaces, the wavy 
undulations are iinetpii vocally due to the original structure of the rock ♦. 


On the Stratijied atul Unstratified Volcanic Products of the fVesf of IZnyland^ 
By the Iiei\ D. Williams, 

"I'his communication was supplementary to that which Mr. Williams made last year 
at Plymouth. Subsequent investigation, on a far more extended scale, had confirmed 
him in the results he then announced, viz. that granite, gneiss, nuca*schist, porpliyrv, 
greenstone, tufaceous ash, breccia, grit, chloritic, talcose, and clay slate, were all vol- 
canic products, and that no such distinction as the so-called plutonic rocks” really 
existed in nature — they were, in short, associated together by evidences of their com- 
mon origin, and connected together by a series of mutual dependencies, ami as such 
were capable of definite classification, as erupted products, as rocks in situ, vvliich 
have been fused, semi-fused, or had been in some other particular stage of fusion, 
and as rocks simply altered by contact with ejected burning lavas. His object was 
to reduce the entire fiivnily of ancient volcanic products within the scope of recog- 
nized laws, and the ordinary operations of nature. He pointed to a diagram lie had 
constructed, of an ideal volcanic centre in a phasis of activit}^ which (by admitting 
modilications to a greater or less amount) he submitted might serve as an illustration 
of the process of fusion and conversion (so far as the rocks of the earth had been 
submitted to onr view) throughout all regions and ail times. He supposed an in- 
ternal nucleus of white incandescent lava, whose outer border was surrounded by a 
zone of gneiss, the zone of gneiss by an outer concentric zone of mica-schist, and the 
mica-schist by any sedimentary strata, as the ease might be; under certain circum- 

* Mr. Bowman has since (t’hil. Mag. Nov. 1841) shown that some structural appeavancos 
iu tlic rocks of N. Wales might be mistaken fc»r the result of glacial action. 
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stances, he contended that these strata, and the inner concentric zones of mica-schist 
and gneiss would be invaded by ramifying and anastomosing veins emanating from 
the internal fluid, to an extent proportionate to the temperature; these veins (the 
result of the intense heat which formerly traversed and melted down the walls of the 
joints, and radiated thence laterally among the laminm of deposition), instead of 
being passively injected among the bounding sedimentary or igneous rocks, were the 
active instruments which fused and converted those rocks into trap, porphyry, or 
granite, as the case may be j these veins would thus convert the zone of gneiss into 
incandescent lava, the mica-schist into gneiss, and a proportionate thicknesH of tho 
sedimentary strata into mica-schist; and if the vis tt tergo of heat should be main- 
tained, such transformations would progressively advance till tfic superincumbent or 
outermost strata being reduced to their point of least resi-stance* they would neces- 
sarily yield to the pressure or expansive force of the angnienting volume of the liquid 
matter, and present all the phienomena of a crater of elevation. From the whole 
amount of hi» observations, taken round the granite of Dartmoor, Dodmiti Moor, 
&c., ho considered that if Von Buch had not proposed the theory of Elevation Cra- 
ters,” geologists would eventually have been constrained to have recourse to some 
hyjiothesis of the kind to explain the appearances presented by those granitic domes. 
With regard to the origin of the schist and slate rocks, a series of specimens might 
be gathered from many localities in Soiilh Devon and Cornwall which would show 
an insensible transition from the coarser volcanic grits and breccias into the finest 
clay slate, every variety of which he had ti*ace<i up to those more typical products* 
Mr, Williams stated, that his inquiries had resulted in tlie conviction that granite, 
gneiss, mica-schist, clay slate, &c. are no evidence of age or position in the geological 
scale, but that they appertain to all formations, I’rom the niost ancient to the most 
recent ; he considered gneiss and inica-schist were not simply “ metamorphie” rocks, 
bat rocks in a particular or definite stage of fusion, "rbe term ** metamorphic’^ was 
[)crfectly true so far as it went, but did not convey the entire sense which the facts 
and circLiinstances of this class of rocks so manifestly conveyed. He therefore sug- 
gested that they should be termed intermediate products, and granite, porphyry, trap, 
l)reccia, grit, ash, chloride, talcosc, and clay slate, iinmetliatc products of volcanic 
action. 


Ou so?ne peculiar Itwrganic formations and Fossils of Ihe Magnesian Lime-- 
stone. By Edwin I^ankkstek, M,D, 

This communication was descriptive of a scries of specimens placed on the table, 
illustrating various appearances and forms assumed by the magnesian limestone. 


0)1 the Occurrence of Boulders in the Valley of the Calder. By 
John Thavis Clay. 

In consequence of the information given by Lieut. William Alexander of Halifax, 
at one of the meetings of the West Hiding Geological Society, that in prosecuting 
the works of the Manchester and Leeds Railway some pieces of granite had been 
found at Hebden Bridge, the author proceeded to investigate the formation of the 
alluvial deposits in the valley, and the result of the examination proved that boulders 
of gnuntc and other hard rocks exist in considerable abundance along a distance of 
many miles, 

“ The valley of ihe Calder along its whole course is bounded on both sides by 
abrupt hills, which enclose a narrow and almost always level tract of land. The 
lulls are of the regular coal strata, and as far as I have been able to discover, are de- 
stitute of a single boulder or even rounded pebble* The level poi'tion, on the con- 
trary, is entirely composed of removed matter, near the surface sand, day and small 
pebbles; but at about iho depth of five feet there is a l>ed of boulders of a much 
laiger size, the majority of which are from the iicighbouring rocks, but also contain- 
ing many of granite, and others of similar origin. 

“ The peculiarity of this deposit, when compared with that which occurs so ex- 
tcn.'iively in the centre and eastern parts of Yorkshire, as well as in Lancashire, con- 
sists in its being confined to this narrow stiripe, frequently not a quarter of a mile in 
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v^idth, y^t extending continuously in nearly an east and west direction for many 
miles : I iiave traced it from Hebden Bridge^ near Halifax, to Wakefield, a distance 
of upwards of twenty miles, and 1 have no doubt that it extends further east till it 
unites with the great mass of drift which occupies the vale of York.’* 

The author supposes that at the period when the drift was deposited, the eleva- 
tion of the land was much lower, which would cause the level parts of the country 
to be submerged, and the narrow dales of Yorkshire would be sea-locks, like those 
now existing in Scotland, along which icebergs detached from the glaciers of the 
Cumbrian mountains would bo floated in every direction. 


Notice of the Fossil Footsteps in the New Fed Sandstone Quan^y at Lymm^ 
in Cheshire. By Mr. IIawksiiaw. 

The Lymm quarry is at a short distance from Lymm on its eastern side, and south of 
the turnpike road froiu that place to Altrincham. The general dip of tlie strata is 
S.S.W. at ail inclination of three inches to the yard. The quarry is near the out- 
crop of the stratified beds that are worked therein. The nature of these beds will 
be understood by the measurement of their vertical section as exposed in the quarry, 
which is as follows : — 
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soil. 

sand coloured with red oxide of iron. 

gray marl slightly stratified at bottom, passing into a thin stratuui 
of shale in other parts of the quarry. 

arenaceous shale in lamina? of ^ilh inch to 1 inch in thickness. 

arenaceous shale, harder than the overlying stratum. 

gray sandstone. 

gray shale. 

gray sandstone. 

shale. 

gray and red sandstone, 
shale. 

gray and red sandstone, 
shale. 

gray and red sandstone, redtler than the upper beds, 
shale. 

red sandstone, 
shale. 

red sandstone, 
shale. 

red sandstone. .. , 

floor of ([iiarry. 


The rock underlying these str.nta is in thick beds or large homogeneous masses, 
cither altogether or very indistinctly stratified. Most probably it was rapidly depo- 
sited from deep water, containing vast quantities of sand in admixture, and the whole 
deeply impregnated with oxide of iron. 

The strata of the quarry have evidently been formed under other circumstances. 
The thinness and regularity of the layers, varying both in texture and colour, some- 
times thin shale, sometimes stone, together with their position and outcrop, would 
seem to bespeak an ancient shore that had still and quiet waters, but which, never- 
theless, were not uniform with respect to the matter they contained in admixture, 
but left a deposit frequently varying in the space of a few inches. 

The thin strata of shale are of a yellowish gray colour. The laminae of the upper 
and thick beds of shale have a black coating, probably carbonaceous, as though the 
waters from which these upper beds were formed had come more into contact with 
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vegetable life. The upper strata of sandstone, as the section explains, are ^ay ; they 
becoine variegated with red as they descend, and it is only the bottom beds of tho 
quarry that have the dark red colour so common to this formation. 

The fossil footsteps have been found on nearly all the beds of sandstones; on the 
uppermost small pointed impressions as if from Crustacea, and others resembling the 
feet of birds. Impressions of Cheirotheriiim are on the upper strata also, but they 
are of small dimensions, increasing in miignitudc as the beds descend. Jleferring to 
the several specimens from this quarry in possession of tlic Warrington Natural Hi- 
story Society, and now in their museum, we notice a gray sandstone slab on which 
arc footsteps of Cheirotherium, chiefly varying from ;ths of an inch to 1 \ inch long, 
the largest impression being 4 inches in length. The next, a slab of the same colour, 
has impressions 3 inches in length. Another gray sandstone slab has impressions 4 
inches in length. And upon a slab of dark red sandstone is one impression 10 inches 
long, but of peculiar form, as though the foot that made it had been furnished with 
claws. 

The most remarkable specimens of Cheirothoriiun from this quarry that I have 
seen, are in the possession of Mr. John Robson, surgeon, of Warrington. Both are of 
the deep red sandstone of tlie lower bed. The largest specimen, a slab of about 20 
inches diameter, has two footsteps in the usual position in which they are when left 
by the Scune animal, viz, the smaller preceding the larger footstep, which is 1)^- inches 
in length. The other specimen is a footstep of 7h inches long, on a slab of similar 
sandstone. 

Both these beautiful specimens are from impressions that appear to have been left 
upon a thin stratum of the finest clay, which was so well prepared to receive the mould 
as to leave a cast so delicate as to give us the texture of the ^kin that covered the 
sole of the foot. Thi.s appears to have been covered with small papillm, about 100 
to the square inch in the larger specimen, and about 220 to the square inch in the 
smaller specimen ; showing that the sole of the foot was furnished with a rough skin, 
such as might liave been expected in a creature that walked upon a sandy shore. 


Notice of Perforations in JJmestone. Ihj T>t\ Bucklani). 

Dr. Bucklaiid laid on the table a slab of limestone from Plymouth, perforated with 
deep, irregularly rounded holes, which he attributed to the long-continued action of 
the slime of garden snails asperm), and stated that he found litmus paper to 

exhibit a red lint if these snails arc made to crawl over it. The feeble action of a 
small quantity of acid in their slime, continued on the same j^arts of the same stone 
during a long series of years, seems to iilford an adequate cause for those cflects, which 
were last year adduced at Plymouth as the work of marine animals, and as aftbrding 
evidence of a raised beach. On visiting the spot, Dr. Buckiand found the slab now 
exhibited, with several living snails, and also shells of dead snails in the holes. In 
September 1841, he found similar holes, with shells of a smaller wood snail in them, 
on the under surface of blocks of limestone in Cumberland, and Mr. Baker has re- 
celhtly observed them in the limestone of Canuington Park, near Bridgewater, 


On Recent ami Fossil Semi-circular Cavities caused by air-bubbles on the 
surface of soft clay^ and resembliny impressions of rain-drops, liy Dr. 
Buckj.and. 

In July 1840, Dr. Buckiand first noticed cavities of this kind upon the surface of 
some desiccated mud, which had been laid in small heaps by the side of the rail- 
road near Kcailing; they were mostly of the size of holes impressed by largo rain- 
drops, but could not be referred to rain, became they existed only on certain spots 
lower than the general surface of the heaps. The origin of these holes appeared to 
have been the rise of bubbles of air through the bottom of little partial shallow 
IT ponds of water on the mild, the general surface of which, from its convex form, had 
allowed no water to rest upon it. A slab of new red sandstone on the table, from 
near Birmingham, containing a few impressions of vegetables, was covered witii small 
tubercles in close contact with one anotiier, and apparently caused by the deposition 
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of sand irt holes formed by the rise of bubbles of air from a subjacent bed of clay. 
Dr. Buckland suggested tliat some of the cavities, and casts of cavities, on beds of 
sandstone at Storton Hill, near Liverpool, and also near Shrewsbury, which have 
been attributed to rain<»drops, nmy have been due to the extrication of air-bubbles ; 
care would therefore be necessary to distinguish between tliese two causes of phoc- 
nomena, which have hitherto been exclusively attributed to rain. 


On the Discovety of Insects in the fjOiver Jicds of Lias of Gloucestershire^ . 

Dy the Itev. 1\ IL Dkouie. 

Such fossils being comparatively of great variety, and with one exception^ not ha- 
ving been before discovered in the lias, the author was unwilling to delay any notice 
of the occurrence of these organic remains in the lowest member of our oolitic series. 
His fornjer discovery of insects in the Weahlen led him to a closer investigation of the 
strata in the neighbourhood of Cheltenham, and the result lias proved highly satisfac- 
tory. Me has already detected elytra of one or more genera of Colcoptera, one or 
two minute beetles, and a few wings of some insects, one of which reseinblcs that of 
the Libellula. The above fossils are Generally of small size; the largest elytron is a 
little more than half an inch long, and the largest wing about an incli In length ; nor 
are they by any means abundant. 

The beds in which they occur consist of thin courses of blue, green and white 
limestone, forming some of the lower beds of the lias formation, so extensively deve- 
loped in the neighbourhood of Cheltenham and Gloucester. 


Notices of the Geoloc/y of Derbyshire and Neiyhhoariny Counties* Dy 

El.! AS Hall. 

In illustration of this comumnication Mr.llaii presented models, maps cind sections 
on a large scale. 


A skull which had been found in excavating a lock at the cast end of the Forth 
and Clyde Canal, on the Firth of Forth, at twenty feet below high-water mark, was 
placed on the table. It belonged probably to the domestic breed of cattle. 


On ih/^ Structure and Mode of Formation of Glaciers* By Jamjes Stark, 

M.D*, fjlsj:* 

Dr. Stark presented his views on the stratified structures occurring in glaciers under 
the following heads : — 

1. On the Occurrence and Mode of J^ormafion of Horizontal Strata. — Most writers 
seem to be agreed that these horizontal layers mark the additions which had been 
annually made to the glacier, each layer being the accumulated snows which fell 
during one year. Dr. Stark however showed, from a reference to the rnetcorologifal 
tables kept at the Hospice of the Great St. Bernard, that considerable doubts might 
be entertained as to tins being the case. These layers of ice are in general from 1 foot 
to 3 feet in thickness, but the tables demonstrate that from 300 to 7^0 inches of 
snow fall during the six winter months alone, i. c. from October to March inclusive. 
Dr. Stark therefore thought it was quite possible that each horizontal layer denoted 
the separate storms or falls of snow, or if they marked the annual accumulations, 
apparently proved, what had not previously been suspected, tJiat snow and ice waste 
nearly as rapidly in the tipper as in the lower regions. 

2. On ike Occurrence ami Mot^ of Formation of Longitudinal and Vertical Strata*^ 
Respecting the structure to which he referred the lamellar, banded, striated or rib- 
boned structure, mentioned by difibrent observers, Dr. Stark offered the following 
explanation: — Late researches show that glaciers advance at the rate of from 200 to. 
500 or 600 feet annually, and as it is generally allowed that this takes place only 
during the spring and summer months, the daily progression of the glacier must be 
from H to 3 feet. This daily movement extends more or loss to the whole extent 
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of the glacier; and as, in all the upper regions at least, the icy mass progresses from nar- 
rower to broader valleys, every movement has the effect of leaving a narrow space 
between the margin of the glacier and its containing walls. The granular snow which 
covers the flanks of the valleys, being loosened and softened during the heat of the 
day, slips down and fills these spaces, when the descent of the temperature during 
t)ie night, and the contact with the already formed icy mass consolidates it into a layer 
of solid ice. Layers of ice in this position are recognized to he always more or less 
granular, but to be divided from each other by plates of purer and more compact ice. 
J)r. Stark regarded these plates as a snperadded structure, occasioned by the trickling 
of the water of the melted ice or snow over the external surface of each layer where 
they were in contact, or nearly so, with the containing rocky walls, 'fhe water 
would freeze as it trickled over the icy surface, and form a plate of pure and trans- 
parent ice very different from the recognized structure of ice formed from granular 
snow. From these longitudinal and vortical layers varying in thickness from a frac- 
tion of an inch to several inches, Dr. Stark regarded their formation as a matter of 
daily occurrence, the thicker layers being either [produced by the spaces not having 
been filled up for several days, or from the glacier having advanced more one day 
than it did another. * 

•f. 0)1 the Conibbiniion of Ilorizonfai with Lfnigitudina/ and Vertical Strata . — It was 
remarked that in this combination the horizontal layers wouUl alw'ays he found to 
occupy the middle of the glacier, whilst the longitudinal and vertical strata would 
compose its breadth. No writer known to Dr. Stark described biich a (.omhination 
of strata as occurring in any glacier; hut it was mentioned that a carefid examina- 
tion of the recorded observations of different authors who described the same glacier, 
sliowc'd that such a combination must exist. Dr. Stark stated that the only {)OSsihle 
mode of explaining the apparently discordant statements of authors relative to the 
position of the strata in glaciers, was to suppose that as the mass composed of hori- 
zontal strata advanced onwards, it received in the manner above indicated a lateral 
increase of longitudinal an<l vertical strata, which, at tlic same time they increased 
its breadth, probably also added to its depth, by running for a greater or lesser ex- 
tent below the already formed icy mass. It was shown that so long as the glacier re- 
mained in the upper regions, it probably received additional horizontal layers from 
the snows of each year or eacli storm, which would cover both the already formed 
horizontal and longitudinal layers. When the glacier however descended so far as 
to waste away from its u[)pcr surface, the horizontal layers from lying uppermost, 
would first disap[)ear, so that by the time it arrived at the level of the first line or so, 
only a narrow hand of horizontal layers might occupy the middle of tlic glacier, or 
the whole might have completely disappeared, leaving the longitudinal alone appa- 
rent. The ascertained diflercnce of depth between the glacier in the upper and 
lower valleys seemed of itself to prove, in Dr. Stark’s opinion, that such must he the 
way in which the horizontal layers 4H8aj)j)eiircd, as all agree in stating that the 
de[)th of the icy mass in the upper valleys is three or four times greater tiian in tlic 
lower ones; and as none allow that in these elevated situations they molt away 
from their lower surface, tliey must become thinner by w'asting away at their upper 
surface. 

4. On the Aq^pearance of hongiludmal and Vertical Stratification in Laq/er.^ depo^ 
sited horizontal j/. 

fi. On the Occurrence and Mode of Formation of Transverse more or lens inclined 
Strata . — As the most remarkable and best-known point where this peculiar structure 
exists, and where it is seen forming. Dr, Stark instanced the terminal f)ortion of the 
Rhone glacier, after it falls into the valley of the Rhone over the rocky harrier or 
precipice winch separates that valley from the (ndlenstock. lie stated, that at the 
central point on which the icy cataract falls no structure was visible, but that at some 
distance from this an ap|>earance of layers running transversely began to he niani- 
fested, and that a series of transverse layers could he traced from this spot to the 
very termination of the glacier, each layer lying at a lesser angle or dip us that 
termination was approached. 'Fhe lowest or terminal layer was mentioned to lie 
at an angle or dip of from 10*^ to 15^, whilst, every layer above that lay at a 
higher and higher angle, rising even to an angle of 70^, as the central heap was 
approached. 
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Dr Stark offered the following explanation : — As each mass of ice tumbled over 
the rocky precipice it was dashed into a thousand pieces, in fact, resolved into the 
irregular crystalline particles of which it was composed. The iiielting of the surface, 
&c. saturates this granular mass with water, and so soon as any portion of it gets be- 
yond the disturbing influence of the flilling masses, the low temperature of the ice, 
combined perhaps with the pressure of the overlying loose material, tends to solidify 
a portion, and thus forms a new layer. As the fall of the ice over the precipice is not 
a continuous but an interrupted process, each layer has time to acquire a certain 
amount of thickness and soliility, before another mass, by the concussion it occasions, 
disturbs the process, and by its additional weight causes the whole mass to move 
forwards. Dr. Stark thought that the depth and distance to which the concussion 
reached, and the weight of the overlying materials, would cause the layers to form 
at a dip of 70°. Every layer was therefore formed originally at this angle or dip, and 
parallel to each other j but as they advanced forwards in consequence of the success- 
ive falls of ice, and the formation of new layers behind tliem, they were seen to lose 
their parallelism to each other, and lie at lower land lower angles at every step of ad- 
vancement towards the termination of the glacier. 

^ Dr, Stark accounted for this by showing, that the melting of the base, which was 
necessarily greater at the termination of the glacier than where the layers were first 
formed, gave the whole mass a tendency to fall fi)rwards from the want of the sup- 
port before and below, a tendency which was increased by the greater amount of 
friction at the base of the layers retarding the motion of that portion, whilst the 
forward motion aided still further their falling forwards, as there was no friction 
on the upper surface to oppose the retardation of the friction at their base. The 
plastic nature of the whole mass, and the transversely stratified structure, he 
thought would allow of this change of parallelism and of dip being accomplished 
with facility. 

Dr. Stark, in conclusion, remarked, that a glacier may, and probably in most cases 
does exhibit during jts course all tlie chief forms of stratification descrihed above. At 
its origin in the up|>er vallej's the strata are horizontal. A little lower down the 
horizontal strata occupy only the middle portions of the glacier, whilst the longitu- 
dinal and vertical compose its breadth. Still lower <lown the vertical layers are alone 
apparent ; and at the lower extremity of the glacier, if tlie original structure has 
been broken ii[) and destroyed from any cause, the transverse stratification is alone 
apparent. 


On the Discover!/ of the lirmains of Fishes at the base of the Mountain TAmc- 
stone in the vicinity of JJristoL Tiy the Iter. D. Williams, F.G.S. 

The author stated, that having recently discovered remains of mountain-lime fish 
in a thin conglomerate which mineralogically appeared to belong to the old red 
sandstone, he was induced to inquire what other evidences existed of a passage 
between these two formations; in this respect he found them singularly deficient 
compared with the neutral beds and common alternations he had been accustomcMl 
to meet with in Devon and Cornwall, between any two consecutive divisions, of 
which a notable instance existed between the floriferoiis and carbonaceous series and 
the overlying killas : near Bristol, however, it was all a hard junction ; the mountain 
limestone and old red sandstone were there in juxta-location, but the links and 
ties which determine gradation and uninterrupted succession elsewhere, were all 
wanting. 

The mode adopted by Mr. Williams of ascertaining the genera and species of the 
fish, as least liable to error, was by' first comparing such palates as he possessed, with 
all the care he could, with the plates of Agassiz, and having identified them satis- 
factorily, he referred to the text for the formation and locality, which in every case 
gave mountain limestone in either England or Ireland. This process of determination 
gave the following genera and species, viz. Cochliodus contortm, I/elodus simplex^ 
Psanimodns turgidtis, P. cinctus, and P. retiadatus. 

On the south bank of the Avon (below the red breccia which contained the Ich- 
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thyoHtes so abundantly on the north side) he observed a coarse red conglomerate 
about twelve feet thick, which, with the thin one containing the fish, and the Inter- 
mediate grits, he considered as the true representatives of the conglomerate de- 
scribed by Mr. Murchison as extending from Monmouthshire into Pembrokeshire 
along the base line of the carboniferous liinestoue, and sometimes attaining a thick- 
ness of two hundred feet. On the evidence of this Bristol conglomerate and the 
fish remains, Mr. Williams referred all above it to the early period of the mountain 
limestone, and thus placed it in strict parallel with the alternations of limestone and 
red sandstone delineated by Professor Phillips in four sectional columns in his work 
on Yorkshire, as resting on the great conglomerate, in as many widely-remote locali- 
ties, His views necessarily required or implied an original elevation above the sea 
level, and a subsequent submergence of the old red sandstone to a great depth below 
it; and this adrnitred, the red sandstone alternations of Mr. Phillips and the case of 
the St. Vincent’s Rocks are referable to detrital matter abraded from the slowly and 
unequally submerging old red sandstone at the first formation of the mountain lime- 
stone, From the constancy of this conglomerate so interposed between the old red 
sandstone and c arboniferous limestone, Mr. W. inferred that it chronicled an inter- 
val in time siifiicicntly capacious for the reception of the so-called Devonian system, 
(for that vast succession of mineral masses incompletely developed in the West of 
England, by terminating upwards with the killas group,) whose true place in the geo- 
logical scale was intermediate between the. old red sandstone and inountain lime- 
stone, and (except on their respective confines) perfectly independent of either. 


ZOOLOGY AND BOTANY. 

On ihii different Species of Cotton Plants^ and of the Cnltnre of Cotton, in 
India* lit/ Professor Hoyle, M.P* P*R*iS*y of the East India Jlouse^ 
and of Kiuf/s College t London* 

The author observed, first, that plants yielding true cotton were natives both of the 
Old and of the New World, that the species (all referred to the genus Gottsifpivm by 
botanists) were distinct, India, for instance, produced two spc'cies, — 1 , G, arboremn^ 
or tree cotton, nnrma of the natives, with red flowers, little cultiv\'ited, though yielding 
a fine silky cotton ; 2, G, herbaceiim^ the herbaceous or common Indian cotton, of 
which there were several varieties, including the Dacca cotton. This species has been 
spread from India to the south of Europe. Both these species have small seeds with 
short adhering hairs under the cotton. There are also two distinct American spe- 
cies : — 3, G, Peruviamm^ or acwninatim, distinguished by its large black seeds, which 
adhere to each other, and by its pointed fruit and leaves : this species yields the 
Brazil, Pernambuco, Bahia, &c. cottons. 4, G. Barbademe, is so called from having 
been early cultivated in Barbadocs. It has black seeds, free of short hairs, and is the 
same as the Sea Island cotton, and was long since introduced into the Islands of 
Mauritius and Bourbon. From an examination of specimens and coloured drawings 
this species appeared to be identical with the short staple or Georgian cotton, which is 
remarkable for its large seeds being covered with short hairs or fuzz in addition to the 
cotton. This is also the character of the New Orleans cotton which is said to have 
been obtained from Mexican seed ; and this would appear to be the native country of 
this species. If the fact were not supported by satisfactory evidence, it would be 
dilTicult to believe that cultivation combined with change of soil and climate could 
so completely alter the nature of the seed, at the same time that the staple became 
both longer and finer. There maybe other speciCvS of Gossypmm in Africa and China, 
but we are without sufficient evidence on the subject, and the above appear to yield 
all the commercial cottons. 

Dr. Hoyle then proceeded to observe that these cottons were produced in a great 
variety of countries, from the line to 40^^ of north latitude, in vexy different soils, with 
great diversity of climate and almost every variation in the mo^ of culture, and also 
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that some were sold for double and treble the price of others. The Indian cottons 
were stated to be usually low in price from inferiority in length of staple and de- 
fective cleaning y but that they haid some useful properties, such as n good colour, 
taking dyes easily, and swelling in the process of bleaching, by which the cloth looked 
more substantial. This property the weaversS of Dacca objected to as unsiiited to their 
“ webs of woven air/* and therefore preferred the cotton grown near their town. Dr. 
K. inquired whether this variety grown in a moist soil and climate might be less dis- 
posed to absorb moisture than cotton grown in the drier soil and climate of the north- 
western provinces of India, which having the property of swelling, was esteemed by 
the weavers of Henai'es as well as by those of Manchester. Dr. Koyle then contrasted 
the culture in America with that in India, and found that they dilfored in every re- 
spect ; the American being more of the nature of garden culture, that is, where each 
plant was individually attended to, in the processes of ploughing, hoeing, weeding, 
heaping earth round it, and sometimes in pruning, besides great attention in picking, 
drying, and cleaning the cotton from its seeds ; in all which the Indian processes dif- 
fered in being exactly the reverse. In the American method, the spreading of the 
roots in the soil, the exposure of the leaves to the air, and the due inlluenco on both 
of the stimuli of heat and light in a soil and climate not too dry nor over moist, wore 
all well calculated to restrain the inordinate growth of loaves, and to favour the due 
production and perfection of flowers and fruit, and necessarily of cotton. There was 
nothing, however, in the culture, soil, or climate that could not he imitated in India, 
though it might no doubt require modification in degree from difierences of soil and 
climate. 

It would be remarkable if attempts had not been made to improve the culture of 
cotton in India. In fact the Directors of the East India Com[>any called the attention 
of their government in India to this subject as early as They sent out seeds, 

instructions, machines, and even an American, Mr. Metcalf, to teach the use of these, 
and established farms for the improved culture of cotton in 181 1, IS18, and lastly in 
182IJ. These are usually stated to have been failures. This the Professor denied, as 
good cotton had been pmduced and the culture was considered profitable, and only 
required planters to take it up on their ovvn account. The American cotton is also 
said to degenerate in India. This also he oon.-idered incorrect. The Hourbon cotton, 
v/hich is the same kind as the Sea Island, had been introduced into Tinneveily, in IP 
of north latitude, and Mr. Hughes continued to send it to the Liverpool market for u 
series of years of good quality, and always obtained for it a higher price than any other 
cotton from India ever sold for, it has fallen ofl’of late, but it has lost Mr. Hughes’s 
skill, which was displayed in the growiii/?- of senna as well as in the culture of 
cotton y Hughes’s Tinneveily senna selling for three and fotiv shillings a pound, when 
the best Alcxuiidrian senna does not bring more than one shilling and sixpence. The 
imports of Bourbon cotton from the Tinneveily district have howcvt?r increaseti in 
quantity, as the natives have taken up the culture. That all the cotton introduced into 
India has not deteriorated, is also pi-oved by Mr. Klphinstone, Collector of Kutna- 
gherry, and Dr, Burn at Kaira having produced cotton which has been pronounced 
nearly, if not quite equal to the best New Orleans, and some not much inferior to 8ea 
{aland, both from what appears to be accUoiated Bourbon seed. Dr, Burn, in 1 8**38, 
collected his seed from hedges where Dr. (lilders had made his experiments in 1817. 
Without careful culture cotton will deteriorate in America quite ns readily as in 
India. 

Notvritbstanding these repeated experiments and apparent failures, the Court of 
Directors of the East India (.Company determined upon making another great experi- 
ment, which should be sufficiently complete to set the question at rest. As is well 
known in Manchester, Captain Buyles was deputed to and brought with him ten ex- 
perienced planters of cotton, of whom three were sent to the Madras, tlirce to the 
Bombay, and four to the Bengal l^resideiicy, taking witli them Ameiican seed, plouglis 
and hoes, gins and machines for eleamiig cotton, and presses for packing it in a state 
fit for transmission to market. The results of thoir experiments in the first year 
Dr. Royle then proceeded to relate, chiefly from letters addressed to himself, and the 
proceedings of the Agricultural Society of India. The Bombay tixperinient, he was 
sorry to say, had been a failure ; hut, in fact, it had not received a fair trial, and for 
the causes he referAd to a letter latHy published by the lion. W, Baring to Mr. M. 
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G]b$on« He added» however, that the planters confined their expenmeot to the 
black soil produced by disintegrated trap rocks of the Broach district^ which only in 
appearance resembles the black alluvial soil of Louisiana, and which, though agi*ee* 
ing well with the Indian, has in all the former experiments been found unsuitable to 
the American cottons. This U related in all the printed accounts of these experi- 
ments. But even in the present experiment, some American seed sown in a garden 
which differed in having the common sandy soil of the district, produced good cotton 
plentifully. The experiment has been ordered to be resumed by a planter from 
Bengal and another from Madras. 

The planters destined for Bettgal wene detained in this country, and visited Man- 
chester and Liverpool, where they had seen various brokers, spinners, and manu- 
facturers, from whom they received much valuable information respecting the kind 
of cotton, and quality best suited for the different manufactures. They did not, how- 
ever, reach their destination until March of last year, and had little time for choosing 
eligible sites and getting settled in their farms, aa sowing usually commences in the 
middle of June, after the rains have set in. This year they did not begin until the 
20th of July, and lasted only six weeks instead of three months, as usual y they vrave 
besides supplied with an insufficient number of large bullocks, the small ones of the 
country being unfitted for the American plough; but still,, with ail these disad- 
vantages, the experiment may bo considered decidedly successful, inasmuch as 
though the quantity of cotton is small, the quality is good, and it is well cleaned; 
and one of the planters considers that the culture will be decidedly profitable, as cotton 
can bo produced cheaper than in any other part of the world. But the most im- 
portant result obtained, was, that the American cotton continued to produce blus- 
soais, bolls and cotton long after the Indian cotton cultivated by the natives had dried 
up. Also, the Indian cotton cultivated in the American method assumed quite a dif- 
foient appearance, as, instead of growing like a straight stick, it threw out lateral 
branches, which were covered with flower-buds, and continued, like the American, 
to boar cotton long after all the same kind of cotton grown by the natives had com- 
pletely withered up. These points were confirmed by letters from Capt. Bayles, 
Messrs. Mercer and Finnic, two of the American planters ; also by the report of Mr. 
Lowthcr, the Ilcvenue Commissioner, who had visited the farms for the purpose of 
inspection. Mr. Mercer is well pleased with the soil and the people, who readily 
adopt the improved methods when taught by example. He complains only of the 
dryness of the climate, and he has had a veiy trying season in that respect. The great 
canal which has been sanctioned by the Court of Directors to be made through the 
centre of the Doab, and which is to be 600 miles in length, and will aflbrd water for 
irrigating five miles on both sides, as it will render famine impossible, so will it make 
the cultivation of cotton easy and Independent of dry seasons. 

The above ex|ieriments having been carried on in 27^ of N. latitude, it is interest- 
ing and extremely important to find that a like result has attended those undertaken 
in the Madras Presidency in the district of Coimbatore, in about 12'' of N. latitude. 
The planters were first sent to the Tinnevelly district, and afterwards removed to 
their present localities near Ernaud and Coimbatore ; so that in this way some time 
was unfortunately lost. Their experiments were made both with the New Orleans 
and With the native seed, in both the bktek and the red soil, the latter the result of 
disintegrated granitic rocks. * 

The season here seems to have been at first ‘Untoward, apparently from the great 
dryness of the weather, as the accounts which were received by the January mail 
stated that the experiment bad not succeeded in the way tliat had been anticipated, 
probably either from unsuitableness of soil or season, in reference to the times of 
sowing and the modes of culture. Dr. Wight, however, the present superintendent, 
saw enough to be convinced that the American method, with some modifications, was 
sure to succeed, and he was ready to rent land for the purpose of establishing 
this culture. That be was not too sanguine was evident by his subsequent letters, 
all which gave more encouraging prospects. In that dated 17th April, 1842, he 
was enabled to say that he considered the experiment to have completely succeeded, 
as the plants had thrown out fresh leaves and fiowers, and that the bolls had set, 
ripened, and produced good cotton ; so that from fields which they thought had 
ceased to beaiv they obtained no less than 15,000 lbs. of seed cotton, and were etiU 
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collecting cotton. He concludes his letter by saying that next year, if the season is 
but moderately favourable, they will be enabled to send nearly if not quite 1000 
bales of American cotton. 

The Professor concluded his paper by stating, that from the results of some of the 
former, as well as from many of those of the present experiments, and from the 
modifications in culture, which would be made to suit the several situations, he had 
no doubt that, by the acclimation of the American cottons in some localities, and by 
the improvement of the native cottons in others, good cotton, that is, such as is re- 
ejuired for many of the Manchester manufacturers, would be produced with profit in 
India. In fact, the principal question remaining to be determined, was the quantity 
of cotton which would be produced per aCre by adopting or modifying the ArneHcan 
method of culture, so as to make them perfectly suitable to India. 

The paper was illustrated by drawings ofthe several species described ; the different 
kinds of seed, as well as with specimens of cotton grown by the American planters 
in all the three Presidencies, which were all well cleaned by the American gins sent 
out by the Court of Directors, and made by Mr. Laird, Liverpool, and with which 
the planters seem generally well satisfied, as well as with the ploughs and hoes. 

The cottons produced were pronounced well cleaned and of good quality by some 
of the Manchester gentlemen present, and the New Orleans cotton grown in the red 
soil of Coimbatore, as good as any New Orleans cotton received from America, and 
that it would be a most useful cotton and much consumed in Manchester. 


Mr. Bazley exhibited specimens of cotton and living cotton plants. 


Mr. Dewbain exhibited the downy fruit of the Black Poplar. It wUsS the produce 
of a tree that had not hitherto borne fruit, and ho had heard of several trees having 
this year produced fruit in like manner. 


On the Promotion of Vegetable Growth. Dg O. W. Hall. 

Mr. Hall showed the importance of the subject, not only to the general resources of 
the country, but in its direct relation to the scientific objects of the Section. He traced 
the several causes of vegetable growth, and enumerated the elementary constituents 
needed for that object ; showing the progressive changes through which the simple 
elements were carried by the several processes of fermentation and combustion on 
organic vegetable matter. The products of each of these processes of dissolution 
he claimed as the essential elements for promoting the growtn of vegetation, arguing 
that that which had already been produced by vegetation, could again be applied, by 
the processes above described, to the same purpose, after separation into its original 
constituent parts. Founded upon this principle, he then described the mode adopted 
by Mr. Daniel! of Tiverton, in taking advantage of this principle in the laws of vege- 
tation, and by an application of the sources of fermentation and combustion to the 
soil, under circumstances of minute mechanical subdivision, and in a state fitted for 
solubility, to promote the fertility of the country, and the growth of the most useful 
and most needed plants, ^'fhe long^continued experiments under which this had been 
accomplished were detailed to the Section, showing that the result was highly fa- 
vourable ; while, on the other hand, it was argued, step by step, from the nature of 
the elementary substances required, and the capability of these being afforded in the 
required way, that the philosophical reasons for such success were as simple and ob- 
vious as the facts were plain. 


On Liebig's Theory of Fallow Crmys. By the Bev. J. R. Rea»e, M.A., 

The fallow time, as Liebig observes, is that period of culture during which land is 
exposed to a progressive disintegration by means of the influence of the atmosphere, 
for the purpose of rendering a certain quantity of alkalies capable of being appro- 
priated by idants. Careful tillage increases and accelerates this disintegration, and 
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secures from time to time a new supply of soluble alkalies. Now Liebig states that^ 
for the purpose of agriculture, it is quite inditTerent whether the land be covered 
with wieeds, or with a plant which does not abstract the potash inclosed in it. Accord- 
ingly, he would alternate with corn crojis, which eKtract the alkalies of the soil, the 
usual fallow plants in the family of the Leguminosm^ because, ** being remarkable on 
account of the small quantity of alkalies or salts in general which they contain,” 
they neither extract alkalies from the soil, nor do they exercise any injurious influ- 
ence on the corn which is cultivated after them. The fanner is hereby greatly ad- 
vantaged in being able thus to steal, as it were, an intermediate crop from his land, 
inasmuch us an entire absence of plants appropriating these unimportant quantities 
of salts would of necessity compel him to the constant repetition uf bare fallows, in 
order that the soil, during an intervtil of rest, might regain its original fertility. 
Such is the theory. The fact, however, most unquestionably is this^^ that the plants in 
the family of the Leguminosm usually cultivated as fallow crops, so far from acting 
hut slightly on the spiline constituents of the soil, are remarkable, above all others, 
for the large quantities of soluble salts contained in them. 

The experiments by which this result may be arnved at are very simple. If two 
pounds of bean straw, and of clover hay, be submitted to the action of hre and allowed 
to burn till they cease to give any flame, they will yield sfbout two ounces of ashes ; 
and distilled water (about two pints*) being poured upon the hot ashes, and repeatedly 
filtered, after squeezing it from the insoluble residuum, is charged with the soluble 
matter which, to a certain extent, is set at liberty by the process of combustion. The 
quantity of soluble matter, chiefly potash, contained in the clover saline solution, 
appears, upon evaporation, to be about ninety grains, and in the bean saline solution 
about forty grains ; whereas by a similar operation upon the ashes of wheat, barley, 
and oat straw, the soluble saline matter does not amount to thirty grains. The pre- 
sence of potash may be detected in these solutions not only by the well-known smell 
peculiar to* Liquor potasses, but also by the characteristic crystalline precipitate on 
the addition of bichloride of platinum, by the copious insoluble bitartrate cf potash 
on adding the solutions to tartaric acid in excess, and by the salts of potash formed 
with mincfral acids. 

The saline solution from bean straw is also remarkable for containing lime in solu- 
tion, and hence, probably, we have one important cause of the strength of bean straw 
manure. In twenty-four hours after the clear bean solution is obtained, a crystalline 
precipitate of carbonate of lime is attached to the sides of a stoppered bottle, and, in 
the course of a few days, it considerably^.increases in quantity. 

All the solutions, when evaporated to about half an ounce, exhibit a remarkable 
precipitate, which, upon being separated and washed, ceases to be soluble in water, 
and the action of acids and alkalies, as well as of the bloivpipe upon this sub- 
stance, is accompanied with phoenomena which deserve the attention of agricultural 
chemists. 

The condition of carbon in these solutions ought also to be accurately exa- 
mined. 

The author concludes with the following question ; may it not be the case, that the 
leaves which fall so abundantly from these plants, and the roots which remain in the 
ground being so copiously supplied with saline matter from the presence of potash in 
every cell, do really furnish more soluble alkalies by the subsequent process of tillage, 
than the soil, especially when of a sandy nature, could in any other way obtain for 
the future production of corn } 

Mr. E. Solly, jun. exhibited specimens of the diseased bark of living ash ti*ces, 
occasioned by insects* 

On an Irregular Production of FloioerSf in an Aloe, at Ham Court, near 
JBristoL By Hr* Daubeny, Prof of Botany, Oxford. 

The aloe began to throw up its flower-stem in May 1841. The first blossoms 
opened about the end of July, and it went on flowering till October. 

Several suckers were removed from the plant after the blossom was over, and one 
which grew on a kind of underground stem of perhaps two feet and a half long, 
which had appai'ently been lengthened in seeking for a convenient place to reach the 
1842. F 
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lieht, had three bad* at the end of it. 'Tbi# wa* planted, and in May 1842 one of the 
buds opened in the form of an imperfect flower, having aome *green leaves with 
spikes on the edge, as in ordinary leaves^ and others approaching to the form and 
colour of true petals, and two perfect stamehs, with anthers and farina, and others 
distorted. 


On^lhe-MigraHm ^ Birds and Blmefing of Plants in Cornwall, 
By Jon. Couch, Esq,, FX.SI. 

List if Sttmmer^ Birds hbserved in JDsnbiyhihire, int he Spring of 1842. 
By John BuACicvrAt.tr, Esq,, FJL.S, 


On the Nidus and Cfroteth'of the Purpura lapillm, and also on the Patella 
pellucida and P. kevia. By C. W. Peach. 

Ellis, in his *Essay oH the British CdralUfies,’ says that the <* SCa Cup ” is the ovary 
of the Periwinkle shell-fish j but from a series of observations made by Mr. Peach, 
commencing In January of the present year and continued up to Monday the UOth 
of June, it appenrs-that the ** Sea Cup" belong not to Turbo liitorem, but Pur- 
pura btpithu, Mr. Peach had seen the Purpura UptUtu employed in the formation 
of these interesting fabrics, and on pulling wese shells from the rock On which they 
were fixed, he found that they enveloped three dr four of these cups whh their man- 
tles, and that there were indentations in the mantle answering to the number of cups 
that it had covered. These “Sea Caps" ate firmly attached to the rocks, and when left 
by the whelks the month is securely scaled up, and they are then of a pale yellowish 
colour : after some time the internal part assumes a granular appearance,. and is of a 
pinkish hue; the yduhg fry leave their habitation at the end of about four months, 
and take refuge in the crevices and shelter aflbrded by the sea-weeds and shells at- 
tached to the rocks.^ The author exbiUted a series of specimens in all their various 
stages of growth, with some of the nidi, and amongst them some young shells which 
had been reared in his house tram the nidi kept in a dish of Salt-water, and which had 
all the peooliariries of the adult, such as canal, stri*, and propensity of remaining for 
considerable periods Out of the water on the Side of the dish $ leaving no doubt that 
they were the Purpura lapittus. 

The author also stated that, from a series «f observations and examination of thou- 
sands of specimens in 4dl their variods stage* of growth, he does not hesitate to say 
that the Patella keots in the young of the PateUa peSuekta, The P, Icevis is first found 
on the leaves of the larger sea-weeds j after a phort lime It descends to the stem, and 
as it increases in age lower and toweC; and before reaching the lowest part it scoops 
out a small cavity, and on attiring at age and strength it cots a road through the 
roots of the Seaweed and takes pOssetridn of its «fl3 abbde In a eup which it forms 
at the foot of the weed, and is there suspended apbx downwards. The author has 
never found it attached to the roeftt, Hke the P, vutgata, P, uirglnea, &c. 

The transition may be traced from youth to age, and all the beaatifiil blue rays ob- 
served with all the oharooleristk) appearance. 

He also exhibited Sevend other shells whidi bad been taken from the Corks and 
ropes used by the crab-cafohers on the oefost of Cornwall, to show the rapidity of 
their growth ; also specimens of the Awa^era famdoutarUi and A. tavte on feathers, 
cork, coal and wood ciitders, straws, wood,t^the shell Of the cuttle-fish, &c. &c., the 
whole from the Corni^ coast. 


Mr. Peach exhibited some undescribed spacles of Cot^sh lan^hyta. 


On the Palpi <f Spiders. By John Blackwauu, FJL.S, 

As arachnologists do not appear to have bestowed that degree of attention on the 
palpi of s{dders to which riieir greatly diMrsified structure and rcmsriceble functions 
undoubtedly entitle them, a few obsmvations relative to thie inferesting subject may 
not periiaps be wholly dev<rid ai utility. 
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Many spiders employ their palpi in assisting to collect into a small heap the slack 
line which results from their operations when engaged in ascending or drawing in 
such silken filaments as are attached to objects distinct from themselves by one ex- 
tremity only* 

In conjunction with the mandibles^ the palpi are employed by females of the species 
Dolomedcsmirabilkt anii Dohmedes fimbrinim to retain their cocoons under the sterntim, 
in which situation those spiders usually carry them wherever they move ^ the Lycosce 
also avail themselves of the same parts in regaining possession of their cocoons when 
detached from the spinners. 

Various species belonging to the" genus SaUicu»^ tP which distinctness and ac- 
curacy of vision ate of the utmost donsequence^ as they do not construct snares, but 
capture their prey by springing suddenly upon it from a distance, have tlie terminal 
joint ot the palpi abundantly supplied with hairs, and constantly make use of those 
organs as brushes to remove dust, or any other extraneous matter, from the corneous 
coat of the anterior eyes. 

The palpi appear to jifTord direct assistance likewise to spiders in general in se- 
curing their prey, In changing its position while they are feeding upon it, and in re< 
straining the notion of tho wings of all their vietlms which happen to be pt*ovided 
with them. 

At the meeting of the Association held at Cambridge, the author communicated to 
the Section of Zoology and Botany the results of experiments having for their object 
the determination of the function performed by the remarkable organs connected with 
the terminal joint of the palpi of male spiders K 

Since that period he has greatly extended and varied his researches in connexion 
with this subject, and it anords him satisfaction to state, that they promise, when 
complete, to divest the matter of all uncertidnty whatever; indeed, from the decisive 
ehaiacter of the evidence at present in hU possession, he does not hesitate to assert 
positively that the palpal organs^ whose full development indicates a state of ma- 
turity, arc the only instruments employed by male spiders in the propagation of their 
species. 

The several joints of palpi of female spiders differ greatly in their relative pro- 
portions, not only in species constituting the same family, but even in those belong- 
ing to the same genus ; while, on the other hand, it frequently happens that females 
belonging to diSerent genera bear a striking resemblance to each other in this 
particular. 

It is among male spiders, however, that these peculiai'ities are the most marked, 
and to them may be added structural differences and resemblances both of the palpi 
and palpal organs still more conspicuous. 

A great similarity in the form of the palpal organs and in the manner in which they 
are connected with the digital joint of the palpi may be observed in certain spiders of 
the family Dysderidai ; in bysdera erythrlna, Dywdeta Hombergit, Segeslrla perjida, 
ScgC9trla saioculatUf and Oonop^ pulcher^ for example; and this similitude is extended 
to various species belonging to the family MygaVidtB. 

Between Manditeuhts ambigttm and Tetniguaiha there Is a near approxi- 

mation in the structure of the palpi and palpal organs, yet these spiders are not in- 
cluded in the same family, the former belonging to the Therldiidoi and the latter to 
the EpeiridcB. ^ 

If we compare the spiders constituting the genus Ctubima with those or the genus 
Draasus, and those of the genus hinypkia with the species comprised in the genus 
Neriine\ or, extending the investigation stilt further, if we compare together the 
genera fp’^alckenaera^ Theridion, Epelra, Erem*^ Saltidu, TAotnUue, and Philodromus, 
numerous instances of correspondence in the relative proportions of the joints of the 
palpi will be perceived immediately, at the same time striking contrasts will present 
themselves to the eye of the observer, not as regards proportion alone, but organiza- 
tion also, even among nearly allied species. 

From these facts the following practical results appear to be fairly dedu- 
cible 

As the full development of the palpal organs indicates a state of maturity in male 
spiders, the skilful arachnologist is enabl^, by attending to this circumitance, not 


* See Report for 1833, p. 444. 
F 2 
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only to distinguish adult males from females, but likewise from immature individuals 
of both sexes* This knowledge is useful in preventing him from falling into the too 
common error of mistaking young spiders for old ones, and of describing them, and 
the sexes of spldc;rs of the same kind, as distinct species. 

When any doubts exist respecting the specific identity of spiders of different 
sexes, which have l>een regarded as belonging to the same species, they frequently may 
be set at rest by placing the spiders together in captivity and noticing whether they 
pair or not. 

The great diversity of structure observable in the palpi and palpal organa of male 
spiders supplies excellent specific characters, and indeed frequently presents tlm 
only available means of distinguishing species of similar colours and dimcnsiotis from 
each other ; but when wei^onsider that this diversity of structure extends to spiders 
connected by the closest relations of affinity, it is perhaps in rain to expect that it will 
ever be applied with much success to the es^blisbment of genera. 


Account of a Species of Ichneumon whose Lar m is parasitic on Spiders, 
hy John Blackwall, F * L . S ^ 

Immature spiders of the species £peira autriada and JBpeira cuenrbitina, and adults 
of the species Llnyphia mirmta and Lmyphia ptisUla, are frequently infested by tlie 
larva of a small Ichneumon, which feeds upon their juices and ultimately occasions their 
death. This parasite is always attached to the upper part of the abdomen, near its 
union with the cephalothorax, generally in a transverse but occasionally in a longi- 
tudinal direction, and, though it proves a source of constant irritation, is secured by 
its position from every attempt of the spider to displace it. Being apodous, it ap- 
pears to*retaln its hold upon its victim solely by the instrumentality of the mouth 
and of a viscid secretion emitted from its caudal extremity. More tluin one larva is 
never seen on the same spider, which, indeed, could not supply sufficient nourish- 
ment for two. 

In the earlier stages of its growth this parasite has an oblong oviform figure, 
somewhat depressed on the under side ; it is whitish with a faint tinge of yellow ex- 
tending along the medial line, which seems to be occasioned by the contents of the 
viscenu At this period of its existence the external covering presents a smooth 
uniform surface ; but when it has completed its moultings and attained its full size, 
the head becomes visible, the body exhibits thirteen distinct segments, and the pre> 
vailing hue is pale greenish yellow. 

When about to assume the pupa state,it kills the spider which has supplied it 
with sustenance by i-apidly exhausting its physical energies, and quitting it con- 
structs on some adjacent object a cocoon of quadrilateral figure tapering to its ex- 
tremitles, which is composed of pale yellowish white silk of a compact texture. 
After the lapse of a month nearly, the perfect Ichneumon issues from the cocoon, and 
prepares to carry on the work of destruction assigned to its species 5 a preliminary 
step towards which is the deposition of- her eggs by the female on the bodies of her 
victims, care being taken that one only U attached to the same spider. 

It is a fact deserving of notice,, that Immature spiders infested with the larva of 
this Ichneumon do not change their skins. Were it not for this admirable provision 
of Providemse, the larva, cast off with the integuments in the act of moulting^ would 
inevitably perish, and the important purpose which its remarkable economy is so evi- 
dently intended to subserve, namely, the keepti^g of these deadly enemies of the in- 
sect tribes within due limits, would faU to be accomplished. 

The author described minutely the characters of tibe female and male Ichneumon, 
which he conjectures may be unkh^si to entomologists. 


Mr. Turner exhibited specixnens of GoUothus regtus and Goliaihm gigantcus* 


Dr. Lankestev drew attention to a microscopic animal that had been found the 
day previous in the Botanic Garden, covOting the stems of the Chara ftexilis^ and 
giving them a loose gelatinous white appearance. The moment they were touched 
this character disappeared, from some contractile power possessed by the animal* 



TRANSACTIONS OF THE SECTIONS. 


69 


Mr. Alder had examined the animal alluded to^ and found it to be a very large spe- 
cies of Vorticella, which he had never before seen. The belUshaped summits of the 
animal were visible to the naked eye. 


Notices of Eolis^ Doris, Sfc^ JBy Joshua Aldek, F.L.S. 

Mr. Alder of Newcastle read a description of three new species of Mollusca^ of 
the genus Eolis^ lately found by Mr. Albany Hancock bn the coast of Northumber- 
land ; and also exhibited drawings by that gentleman of these, as well as of some other 
new species of Nudibranchta^ descriptions of which had appeared in the * Annals of Na- 
tural History.’ Mr. Alder took the opporiunity of statiiw that Mr. Hancock and ho 
were still pursuing their examination of the British spMes of this order, and had 
lately had a further opportunity of confirming the fact of the existence of eyes in the 
genus Dorhy having found a young specimen of the Doris depressa in which the 
eyes were very distinct. He stated that they had made some examinations with the 
microscope of the elegant appendage in Melibwa, Tritonia and EoHs, which are 
usirally considered to be branchiae. They found that in Mclibesa ormta vibratory 
cilia existed all over the body, but in a less degree in the supposed branchiee than 
in other parts, and that an individual deprived of these appendages lived for several 
days afterward without apparent diminution of activity; thus proving that these 
were at least not the only means of respiration that the animal possessed. 


Mr. Moore exhibited the head of a Grayling, showing its pear-shaped iris ; also 
specimens of Argulus foliaceiis and other parasites. The specimens of Argxdxis folia^ 
cexat were from the ponds of the Botanic Garden at Manchester, where they attacked 
the common carp, but not the gold or silver carp. 


O71 a Specimen of Machasrium subducens from Port Essingtori^ New HoU 
Imidj belonging to the CoUectioh made by Mr. Gilbert, Mr. GouUTs As^ 
sistant. By I)r. Richardson. 

This fish, except in the teeth, has a strong external resemblance to the Eehiodon 
Dnimmondii, lately discovered by William Thompson, Esq. in the Irish seas. Its 
dorsal and anal, which are well developed, ai'o united to the caudal, but the rays of 
the latter are more slender, rather shorter and more crowded, so the difference is 
readily recognized by the eye. The first ray of the dorsal and anal is simple and 
fiexible, all the rest are branched at the tips. The pectorals are small, and there 
arc no ventrals. The body is much compressed, and its resemblance to the blade 
of a short sword or butcher’s knife is the origin of the generic term ♦. The teeth, 
small and subconical, stand in k single series on the intermaxillaries and lower jaw. 
The palate and vomer are toothless. The orifice of the mouth is moderately large ; 
the maxillary, though sufficiently conspicuous, forms no part of its margin. The 
pedicles of the intermaxillaries run back over the orbit and permit the upper jaw to 
be considerably protruded. The lower jaw is articulated far back, the cheek is large 
and scaly, the opercular pieces smooth and very distinct, and the six branchiostegous 
rays are very obvious and by no means short. The gill-openings are moderately 
large. There are no barbels attached to the integument covering the os hyoides, 
which is the character by which Machcerium is most readily distinguished as the type 
of a generic or sub-generic group^^ from Ophidium, Another character may be found 
in the scales, W'hich, thowh smaU, are regularly tiled, and not imbedded in the skin 
in n scattered manner. The; lateral line terminates before the anus, as in the Blen- 
nies, to which this fish seems to bear considerable affinity. Mr. Ball has said the same 
thing of Eehiodon, though he afterwards ranged it with Ophidium, with which it is in 
fact still more closely allied. It would be perfftips better to bring the Blennies and 
Ophidia together. Agassiz has already separated the Blennies from the Gobies, and 
placed them in the Gadoid family. The Anguillijbrmes, or Apodes would evidently be 
more natural were the Ophidia removed also to take their place near the Gadu The 
single character of the want of ventrals seems to be insufficient to keep them in sepa- 

^ Th, pa%aipaf gladius. 
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rate orders, and we have in fact In the jugular harbeli of the typieal Ophidim a near 
appi'Oiroh to the tingle ventral rays of some of the Gadi< hfaohfieriutn and Echiodon 
form links* in the series terminated by the fYeroffhrw* which have the fins fuither 
reduced so that the dorsal becomes a mere fold of the skin. 


NoHce ^Halcyon Smymensis. H. E. Strickland, F.G.S. 

Mr. H.E. Strickland exhibited a tpoeimen of Hukyou SmyntetaUt (Linn.), tiansmit- 
ted fiom Asia Minor by Mr, Sdward Forbef. This species, described by Albin moio 
than a century ago, from a tpeeimwi procured at Smyrna by Consul Sheiaid, appears 
not to have been subsequently noticed OR tbe shores of the Mediterranean. The pre- 
sent specimen is therefoijjlof interest, both as verifying the general accuracy of 
Aibin’s deeoription, and because it is proved to be specincally identical with the Indian 
bird figured in Buffon’s PI. Eni. g94, which some ornithologists have supposed to be 
distinct. 


Mr. GaslieU exhitfited specimens of the horns of tbe Wapiti Deer. 


On th0 Varietiet rf the ffurnttn Soce. By Dr. Hopokin. 

The immediate object el this paper was to state the piogress which had been made 
in furtherance of the inquiry undertaken b;f the Section at a former meeting. It an- 
nounced the further circulation of the copious and systematic qneiies piinted at the 
expense of the Association, and published in the last volume of the Ti ansae tion<*. 
Tlie paper concluded by urging the reappointment of the Committee — the applica- 
tion for a further pecuniary grant in aid of the inquiify, and the solicitation of Govem- 
ment assistance in extending tbe inquiries amongst military and naval uificci s on 
foreign service— and more especially i« calling for leports from the Piotectois of 
Aborigines appointed in some of our colonies. 


Note of Spe/ciee obtained by deep Dr^giny mar Island^ off the Mull of 
Cantire. By Gkqrc}R C» IJtnpman, Member of the Neural Htitory 
Society ff Beffas^ 

When cruising about with my Mend Edmund Getty, Esq., in the Ganuet yacht on 
the )9th of July 1841, the following result was obtained by dredging at the depth of 
forty fathoms, about turo miles east of liana jtsland. The Attorn was shelly, with a 
proportion of shell-sand. Tbe region ** coffidlinie,^* according to Mr. Forbes's defini- 
tion. Dredge down three Gmes. 
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Species obUiped, 


Fisubs. 
Orthocera 


1 In shcU-sand. 


Anomia 14 

Nucula margaritacea 4 

oblonga, Brown’s 

Ilhis 1 

Modiola vnlgaris 6 

Nunila rostrata 2 

Anatina pubescens 4 

Kellia suborbictilaris 1 

Mactra elliptica 20 

Goodallia triangularis V 

minutissima j 

Tcllina crassa 12 

Psammobia llorlda 18 

Cardium laevigatum 3 

Lima siibauriculata * 1 

^fragilis 12 

tcuera 160 


Pecten simiosus 2 

obsoletus......,,. 12 

>-~~opercularia ...... 2 50 


Pcctimculus pilosus If • . • 4300 


Venus ovata 6 

faseiata I 2 

virginca 2 

cassina 3 21 


Lucina undata 2 


All upper valves. 


Small. 

Sbgle valves. 

Single valves. 

Odd valve. 

Single valves^ chiefly small. 

f ^ dead; twD|nr thicc of eack^apeoies pcrfecti 

\ and several odd valves. 

Single valves^ 

Single valves. 

Single valves^ stnall* 

Nearly half an inch in length/^ as was a specimen 
procured by Mr. Jeffreys at Oban* 

Single valves. 

Not a single specimen with the valves united^ but 
some of them with the cartilage fresh. Many 
worn and covered with Serpulof and crustaceous 
zoophytes. l*he specimens ore generally Irn ge — 
one is 1^ inch in length. Mr. Jeffreys found the 
apecies at Oban If inch. 

Single valves. 

Sinde valves. 

Of tne living specimenst one was Ml-grown, the 
other small. The dead valves were separate and 
much worn ; a few of small size. 

Only one was perfect, the remainder odd valves 
snosUy old and worn, and incrusted with zoo> 
phytes ; very few small specimens. 

Si^e valves. 

Single valves. 

Single valves, small and much worn. 

The living specimens and the perfect dead shell 
(the remainder were odd valves) small ; the odd 
valves mostly full-sized. The animal has a 
large hatchet-shaped foot, and a long siphonal 
tube. 

Single v^ves, 


N udibranchia Mcdlusca * • • A species of. 

ECHINOPKRMATA. 

Stellonia rubens 1 

Echinus sphsera, Mull. 1 ..f. taige. 

miiiaris, LesKe. 3 

Eclunocyamus pusUius 30 

Spatangus putpureus 6 a very s 


^OOPHVTRS***. 

Elustra foUacea. 

— truncata. 

tuberculata. 

Thuiaria orticulata. 
Autenuularia aiitcniuna. 


6 pfeQui a very small size up to largest. The intes- 
tines dlled with fra^ents of shells. Do they 
eat the shelUflsh and break up the shells, or 
do thdy swallow the sbell-sand and extract the 
nourishment from it ? 


Althongt Zoophytes were plentiM, no vJwt^vei octmed^ 
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Species obtained. 


ZoOPHYTlbrS. 

Scrtiilaria abictina. 

polyzonias. 
Plumularia folcata^. 
Thoa Beanii. 

IFarcemia salicomia« 
Notamia loriculata. 
Campanulaiia volubilis. 
Cellepora ramiilosa. 

pamicosa. 
Grisia ebumea^ 
Discopora hlspida. 
Hippothoa lancet^ata. 

catenularia. 


jTubalipora obelia. 

serpens. 

jLcpralia immersa. 
variolosa, 
nitida. 


jCclleporaperlacea. I)clle| 

Chiaiot* 

Macry. Dellel 


Chiaie? 

Corallina officinalis. 


ObserTatlons. 


Hemlis of deep Dredging off the Mull of Calloway. By Capt. Bi:EcnEY, 
Drawn up by Thompsok, F. P. N. IT. Hoc. of Belfast. 

Captain Boechey, the oistinguished navigator, having in the month of April last 
been engaged in a survey of pait of the Scottish coast in H.M, steam-vessel Lucifer, 
most kindty undertook to use the dredge in the deepest water in which his soundings 
might be made, and the following are the highly interesting results obtained on three 
occasions ; the products fiom the different depths being most carefully kept sepaiate. 




Fiitiia UO to 14d fStboms. s inllrs 
S. W. die Mull of Oalloway. 

From Wi fathoms in Beau, 
fort*^ liyket. 

Species obtained. 

Ig 

|i 


ObservatkvN. 



Otisorvatlons. 

it 

No, of dead 
specunens. 


MOLLtrSCA. 

nrW/\/%TlVf O 

1 

4 » S 

» s • 






1 

1 


irtJCIiUo papUUJSUo 

mille^anus 

— tomidus 

• « s 

• « » 

2 

A few alive and 
several dead. 

... 

*>>. 

... 

Many dead and bro- 
ken; chiefly small. 

A few dead 

Ditto 

Ditto. . 

rWttA 

2 


A few dead. 

A few dead. 
Ditto. 

l5UI:Up«ISIt 

Fusus turricola ... 

mutjiCaius ... 

— • Bamffius,...,. 

llXbACUnfi 

s s * 

1 


... 

• r. 

1 

2 

M* 

f 



1' 



see 

A few dead; small 






1 , J 





* PI myriophyU^n was dredged up near the same locality in June 1B42. 
f These two speciel (hitherto mnmceA as British) and other minute ones have been de- 
termined by Mr, W. Thompson. 

t A remarkable dyke, banning about 5 miles the Mull of Calloway, and extending 
northward nearly to Corscwall, It i$ from a mile to a mile and a quarter wide. Its average 
depth in the centre is ) 30 fathoms. 
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From 50 fkthoms. % miles 
S.S*W.theMuUof,Qal. 
lowfty. 

From 110 to MO fstbom^ 5 miles 
S. W. ttie Mull of Galloway. 

From 145 fkthoms In Beau, 
fort’s Dyke. 

Species obtained. 
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Observations. 
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Mof^tUSCA. 
Fusus costatiis 


• aa 


• ftftft 

... 


1 


Large. 

Corneas 

Bucciuum undatum 
Natica Alderi ...... 





2 



i 

Sm^. 





1 

Ditto 1 


1 

• •• 

... 


• •ft 

1 





Montag;ai ... 

■ • • 

ftft# 


ftftft 

3 









1 t f 



f ■ ft 

1 


Toriiatcllatomatilis 








1 









2 

Perfect. 

Capulus hungaricus 






A few dead; small . 
Many dead 


2 

Small. 







Several dead. 

Chiton fuscatus,Br. 

• •• 

• •• 


• •ft 

ftftft 

i 


— discrepans, 13 r, ? 

ft • « 

... 


ftftft 

••• 


1 



Dcutalium entalis . 

3 


Several dead « 



Several small ; some 

• ft • 

... 

A few living. 

, — 






alive. 



Astartc Damnonim 

« « ft 

• ft ft 

Odd valves ... 

ftftft 

... 

Several; alive 

• ft ■ 

... 

A few odd valves. 





. tf 


Several odd valves ; 
chiefly small. 



Ditto; small. 









Luciua radula 

«*• 

.• » 


ftftft 

••• 

Odd valve. 






2 




Odd valves ; me- 
dium size. 



A few odd valves; 
one perfect shell. 









ovata 



Several dead . 

ftftft 


Ditto chiefly; a few 

.« « 

• ft • 

Very few alive; 

• 






alive. 



and some odd 
valves. 

— cassina 

a ft • 


A few young, 

... 

... 

Ditto; severalsmall. 

»•* 

ftftft 

A number of odd 

VTvY'fAA fiUlTli'TAVlI. 


■ 

aUve. 

• 





valves of all 
sizes. 

One valve. 

iilYiLfrcs •** 

S axicava rugosa • . . 
Nuculaminuta ... 

■ mnrcmrifiii^AA 

... 

... 

Odd valves ... 

rUffn 

• ♦ • 

... 


1 






ftftft 1 


IliliBBHi 



A few odd valves. 

illlU KfalivUiVvA • 

Cardium nodosum, 

1.1 

ftftft 

ElEffiSSlIII 

ftftft 

•«. 

... 

«•» 

Ditto. 

(Turt. Bivalves.) 

1 11 O TMi/16IIG 



chiefly alive. 






An odd valve. 

1 CClUlLCuiuS pilOBUD 

Pectcn obsolctus... 

r 

ft ft ft 

Several dead . 

ftftft 


A few odd valves; 









all sizes. 

... 

... 

Sev* odd valves. 

opercularis ... 

a ft ft 

ftftft 

Young, odd 

ftftft 

«•* 

A few odd valves ; 

... 

... 

Ditto; small. 



valves. 



very small. 




simiosus 

ft ft ft 

• ftft 


... 


Ditto; medium size. 

... 

... 

Two odd valves. 

T 1TV.O ■fi'afrilid 






A few odd valves... 
Ditto 

1 


Sev* odd valves. 

Mactra elliptica . 
Ainphidesma pris- 



Odd valve 





Two odd valves. 








maticuui 

ftftft 

• •• 

Ditto. 











... 


Odd valve. 

A few alive on 




Montacuta substri- 

1 

«ftft 

On Spatangm 

#*• 

... 




ata. 

Modiola communis 

2 

. ftftft 

prgSnEgM 

2 


tangus purpureus. 
Living specimens, 
verysms^; sever^ 



Numerous odd 


* 





valve^; mode- 




' 



odd valves of mo- 
derate size. 



rate size. 

— ■ iltflAAra . - 


ftftft 


ft** 




1 


Myatruncata ...... 

. •** 

ftftft 


^ ftftft 





Odd valve. 

Anomia 


• ft • 

Odd valve. 

• •• 


If any odd valves... 

* 1 

... 

A number of odd 

Orbicula Norvegica 









valves. 

^Crania) 

^•t 

ftftft 


ftftft 

ftftft 

1 

Perfect 

...j 

ftftft I 

1 

Two odd valves. 

i crcuriivuiiir Bunw •« 






1 
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£xcepii|ig this 
there ere onis- 
t»ceoU9 species 
only, as le* 
pr^t 


I b«|^» ih conneifdoit mitlx tkn4 t|ke t>rfc«#qg eatable (by Mr. Hyndman), to 
call tb« attention of qaturaUsti Inter^lltad in the atody of the moilusoa to the results 
obtained in a third locality on the wettdrn coast of Scotland-*>at Qban-^hy Mr, Jef- 

* No.d(|Kawelobtol^(MfKUla wqrof the Amda{>thi. 

'h TboM nambers donate the dtSsmtOldenth* at whiiA the speeies of Zoc^ytes were 
found ; No. 1. at Ml, No. Z, at 110, No. 3. at 14S 
t S. margaritfi, HaanU. seeau to be idaqtleal this. Ify s^eciman is without veeieies. 
It tcroet with the dowidBtioB and nacn^ed of IhiiaBdae Ellia better ttan the 
figure of natural aiae. 
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fr^y^t published iu 8owert>y-<i ♦ Malacologlc^l Muguzine* (No. 2, 1839V Mn Jeffreys 
obtained Terebratuh wri$a* pleutifimy in about 16 fathoms water,*’ and along 
with it found CVoma p^nonata not uncommoiu" Ho procured also the three species 
of Lima — L. t^nera, L. fra^U^s L- eifJonneMtoforr^taken off Sana laland. Niwula 
mhmta was dredged Obao aa well as off theMuU of QaUoway ; it has been procured 
on different occasions by deep dredging in Belfast Bay, and many years ago was found 
at the Giant^s Caufoway* The ifyrt^a ^tpin^^ra^ of which a single valve was brought^ 
up off the Mull of Galloway* was feund to he not uneommonin deep water at Oban — 
on the strand at Red Bay, Pouuty of Antrim, I found an example of this shell* Trochtof 
papillosum and MuUma pQlitq^t, dredged by .Capt* Reechey, were not procured at the 
more northern localities, ^na lalandf and Ohan-^f the latter species, a siMle living 
example was taken in the coutae of theQtdnahoo Survey in Belfast Bay* The most 
northern locality qp the Irish eqaafu in whlph it had hitherto bean obtained, was Dublin 
Bay. ^ 

Many observations aro iUg^^ted 1^ thaae catalogiies, and otheri of a similar nature 
ill my possession, but to xpy fnend ii» Forbes must be left the treatment of a sub- 
ject in which he of all jtpen possesffs the tpost emple and important data* 


MEDIQM, SCIENCE. 

On the Construction and ApjMcation of ImtruKncnt$ wed Avfictdtation. 

By C* J* B. AMs^ Prqfcssor of Medicim University 

College^ Jjondotu 

llie acoustic examination of the chest having been so profoundly as well as gene- 
rally studied, it is not surprising that the instruments used in it should have needed 
modifications to make them exhibit better the pheenomena which increased experience 
and skill have dUeovered* To make these improvements, some knowled^ of acou- 
stic science is necessary | and it might seem to be the province rather of the natural 
philosopher than of the physician to suggest them. But it must be borne in mind, 
that a good knowledge of the ends in view, as well as of the instrument, is required. 
To suggest what a stethoscope ought to be, a knowledge of acoustics is not more 
necessary than an acquaintance with disease and experience in its investigation. A 
want of these latter 'qualiff cations, in my opinion, renders some recent suggestions 
of the Professor of Natural Philosophy at Edinburgh of little value to practical men. 
An imperfect acquaintance with all the purposes and ends of the stethoscope seems 
to me also apparent in other late proposals for its improvement. 

1 now beg tp offer a fow remarks on the acoustic principle of the stethoscope, and 
on the best mode of applying this prJneiple to obtain an efficient and convenient in* 
strumpnt for auscultation. ~ 

Bacnncc, the inventor, had no accurate views with regard to the principles of the 
construction of the stethoscope. He dumlared that the instruments which he found 
to be the best were not conatnicted according to the commonly received laws of 
natural philosophy. Experiment taught him that the solid cylinder does not convey 
the sound of the breath or voice so well as the cylinder perforated or excavated at its 
pectoral end. Many yein^s ftgo I pointed out that this fact, which is unquestion* 
able, is in perfoet accordance with a law of acoustics, that sounds are best conducted 
by bodies of on elasticity or t^sion rescmbiing that of the sonorous body* On the 
other hand, bodies diffisnug in elastici^ become bad recipients of each other’s vibra- 
tions. Thus wood, although an excellent conductor of sounds generated in itself or 
in other solids, receives bqt imperfectly those produced in air. But by thipniug wood, 
and bringing a large surface in contact wim air, it ismoie readily affected by the 
vibrations of edr, a^ becomes an excellent medium for transferring to air sounds of 
denser solids ; and this is the principle of souqdiugrboards of musical instruments. 

^ This wa? dredged lu Brilast Bay by the cpUa^tors attached tq the Ordnance 

Survey. 

t in Hyadw^ii dq^dgad a fqh^grqwn Trec^tms P^pillomus near Sana 
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The view which I have always given of the principle of the stethoscope^ represents 
its operation as varying with the source of sound ; that sounds produced in air 
(vocal and breath sounds) are best transmitted by an enclosed column of air; those 
produced by solids (those of the heart, bronchi, friction) are better communicated by 
rigid solids of moderate density. This view I still hold, and I proceed to show how 
the principle may be brought into the best operation. 

I shall first point out the conditions by ivhich the stethoscope may conduct aerial 
sounds. It has been lately questioned, that the air contained in the central canal 
and excavation in any degree assist in conducting sound. This doubt has arisen 
chiefly from the observation first made by Dr. CoWan^ that plugging the central 
canal with cork or putty does not much impair the pow^r of the instrument. Pro- 
fessor Forbes hhs repeated the same rems^k. 

1 have nmde many experiments on this point> and IviU now state' some of the re- 
sults, CorKing the pectoral end of the,instrument decidedly impairs its conducting 
power, but stopping the ear-end docs so in a much slighteir d^rce. But in any way 
stopping the tul^ does impair the passage of sound ; and, to be assured of this, it is 
necessary to try a test sound (as opticiatid u^e a test object), a sound just within the 
bounds of audibility, such as the sound of expiration, or a very faint cardiac mur- 
mur. But the impairing effect of such a stoppage is most obvious in the flexible 
stethoscope, in which, if used neat the pectoral end, a cork in great measure stops 
the sound. That the stethoscope really conducts sound by its closed column of air, 
as well as by its solid walls, is further proved by the following facts ; — Loud pectoral 
sounds, particularly of the heart and its murmurs, may be heard by bringing the ear 
end close to the ear, without touching it ; the sound is then conveyed exclusively by 
the air, and may be totally intercepted by a plug. If a hole be made in the side of a 
stethoscope, its conducting power is greatly impaired, especially for aerial sound ; 
and it is at once restored by closing the aperture with the finger. This depends not 
only on the accession of extraneous sounds through the orifice, but chiefly on the 
much lower power of conduction which on open column of air possesses. 

The closed state of the column of air is the chief condition necessary to give air a 
high conducting power. Following the assertions of acoustic writers, that the pulses 
of sound pass through air in straight lines like rays of light, I formerly recommended 
that the {^ctoral end of the stethoscope, instead of being made with a parabolic hol- 
low as directed by Baennec, should open by a very tapering cone, and that the whole 
interior should be made as smooth as possible to promote the most direct reflexion 
of the waves of sound. But this principle is more applicable to ear-trumpets, which 
receive sounds from the open air, than tp the stethoscope, which receives vibrations 
from a solid surface. Air confined in a close tube vibrates as a whole, and its vibra- 
tions pass over angles and through the coils of a flexible tube with a facility which 
supersedes the idea of straight reflexion ; and although they must be more freely 
transmitted through a straight smooth tul^ tiimn throuj^ a crooked and rugged one, 
the difference is less than might be expected without a knowledge of the properties 
of close tubes. 

The chief object in the formation of the hollow part of the stethoscope is to bring 
into closed contact with the walla of the chest a surface of air as large as possible, 
and to convey the pulses of this mr as directly os possible to the ear. It is at the 
same time desirable to avoid a large holloW within the instrument, because such a 
hollow causes a conchal or tinkling echo, from the repeBted transverse reflexion of 
the vibrations. For this reason the parabolic cayity is bad. The conical cavity is 
much better, and for the ^rial yibrattqns perhkps the btet ; but the trumpet or 
bugle«oend does not appear to be inferior, ana answers better than the conical end for 
transferring the idbratsons of solids. 

We now proceed to consider the office of the solid walls of to stethoscope. I 
have before noticed the inferiority of the solid siethoscope. Those who consider the 
stethoscope to conduct only by Its s^id Walls, ascribe ibis inferiority to the weight of 
its mass, and soggest that, if its Weight be reduced by hollowing, the simple solid is 
still the best instrument. On this principle I had an instrument constructed, closed 
at the pectoral end with a thin plate of wood, but it proved to be much inferior to 
the op^ kind. 

But finding to considerable share which the solid walls have in communicating 
the sounds, 1 have devised a form for the pectoral end of the instrument which qua- 
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lifies it for this office better than any now in use ; this is the bugle or trurapet-cnd^ 
the edges of which being made very thin, and fitting flat on the walls of the chest, 
arc most readily affected by their vibrations. The instrument thus constructed, if 
tried with a test-sound, will be found for most purposes superior to those now in use. 

But most stethoscopes are provided with a perforated stopper, the object of which 
is to shut out diffused sounds, and transmit by the central canal the sound from a 
spot only. I find that the same object can be pretty well attained with the new ste- 
thoscope by reversing it, applying the ear-end, which is made of dense wood, to the 
chest, and the hollow end to the ear ; and, from its flatness, this pectoral end fits 
the ear very well, without hollow enough to give the conchal sound. 

An inconvenience early found in this instrument was its fragility in the pocket. 
Tliis was readily obviated, and a convenient portability obtained, by taking off the 
ear-end and fitting it into the hollow end, which is thus supported in its thin part. 

Pbrcussxok. 

Since I explained the principle of percussion in 1835, I have had almost daily op- 
portunities of proving its accuracy, and of deriring advantage from the varied inodes 
of percussion which a clear understanding of that principle suggested. So delicate 
do I now find this test, that in many instances it discovers disease when other signs 
are negative. 

The principle is briefly this, that the sound on percussion is .derived from the 
bodies which the impulse of the stroke reaches ; and the character of the sound de- 
pends on the conjoint vibration of these bodies. Thus gentle and flat percussion 
reaches, and is toned by, superficial parts only ; forcible percussion reaches, and is 
tuned by, deep-seated parts also. 

The character of the stroke-sound differs not only in loudness and clearness, but 
also, and most remarkably, in pitch j the deepest tones being the healthiest in all 
cases except a few of pneumothorax and flaccid emphysema. In some instances the 
stroke-sound is much louder on the diseased than on the healthy side. This is rc» 
markably the case where the sound is tubular, from condensation or compression of 
the upper lobes of the lungs from pneumonia, pleurisy, or tubercle; but in all these 
cases the morbid character of the sound is proved by its note being higher than on 
the healtliy side. 

In percussion of the abdomen, different degrees of pressure with the pleximeter or 
the hand struck on, will often afford useful results. The gentlest filliping percussion 
without pressure may sometimes detect the superficial dulness of a layer of serum, 
too thin to be discoverable by fluctuation : strong pressure* on the other hand, dis- 
places the superficial parts, and brings the pleximeter within striking distance of the 
deep-seated parts. 

For general purposes I consider the fingers the best instruments for percussion ; 
and the various ways in which they may be used constitute one of their best recom- 
mendations. Tliere are, however, a few cases in which a little instrument for per- 
cussion will give more accurate indications ; and I will mention one which is very 
simple as wen as efficient. Percussion plates generally are too large to be applied 
closely between the ribs : when made Of hard materials they cause too much clack- 
ing on their own surface. The hamuiera recommended by Drs. Bume and Bennett 
are liable to the objection, that their strokes may not fall in the same direction ; and 
thus the sound may vary from fbs mode of the stroke. 

To obviate these objections, I have a firm narrow slip of whalebone slightly bent, 
so that one end forms a handle, while the other is applied to the chest ; this last is 
covered with leather and velvety tp de^ea the clack of the surface. The hamnaer is 
made of a lenticular spheroid of lead, also covert with leather and velvet, with a 
small rod of whalebone for its handle. pleximeter fits like a finger between or 
on the ribs : the^ hammer head being circular, cm scarcely vary in the direction of its 
stroke, and both being elastic as well a)s firm in their bandit, they may be used with 
much ease and precision* 

Observations on the TherapeoJUc AppUcaUon qf Air-Tight Fabrics. 

By Professor Williams. 

The use of oiled silk the author stated to be now of frequent practice) as a preventive 
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of evaporation in \vater-dr<»88ing. 'fliia valuable addition to therapeutics uraa chiefly to 
be ascribed to Dr, Macanuey^ trho tra» reidly tho flfst, and not the Oermaiis, to point 
out Its utility, and to explain its pathological action ; but, independent of water-dress- 
ing, oiled silk proved, aitnply by itself, of groat value as a thetapeutio agent, by pre- 
serving parts to whicU it la applied from changes produced by the atmosphere, by pre- 
venting evaporation, and thereby promoting persjnratloii and a rotutn to healthy 
action. This was found to be particularly tha case in dry scaly afifections of the skin, 
which in mild cases its use completely tatnoVed, as in slight attacks of psoriasis, lejira, 
and voaly affections of the soalp. He had abo found it Useflil as a deiivative, removing, 
when worn on the head, obstinate chrotne ophthalmia and protracted coiysa. Its une 
in water^dtessing was well known, and extensively practised { but he found it squally 
valuable where it ivas necessary to t;ise more aotivu agentsu metallic salts, in solution 
for different purposes^ these lotions it materially iihproved in cases of severe eczema 
and prurigo. 

He had found another application of alr-tlgtit textures of great use, to assist the 
operation of dedvants of revulsives lipplied to the external iur^re. f'or this purpose 
Mackintosh's India-nabber cloth answers best, flannel or Cotton cloths dipped in 
hot water, wln^n COVefed With a piece of thU clofh, Oct aa a poultice or fomentation, 
and are very beneficial in slight inflainmatlons of the chest or abdomen* By adding 
salt, mustard, ammonia, turpentine, or various other stimulants to the water, » counter 
initaht opeTatiou is added, Which the superimposed air tight cloth renders more ecpial 
and durable than that resulting from any cottiinon counter irritant. Such applicatir)nH 
Dr. W. has found very serviceable in phthisis and other clnonic afl^cthms of (he 
chest. 

A tliird therapeutic UhC of air-tight cloth was one invented and lately made with 
success by Dr, Arnott, as a means of applying equal pressuio to parts ; this waM by 
using a slack air'^cushion or bladder containing a little air between tlie bandage or 
Compress and the part to be pressed on. This interposed a layer of air, which dif- 
fused the pleasure equally mid sofily* 


On the If^uence qf ike Coronary drcuiatmi on the Heart's Action. 

Hy J. E* Erichsen* 

The Influence of arterial Mood on the voluntary inuseles, the author stated, was ac- 
knowledged by physiologists ; and surgeoiis Were familiar with tho fact, that when the 
nUiif! artery of a liihb, os the or axilktyi was tied, the contractility of the 

muscles of the extremity* was much imjpaired| and was not restored until the complete 
recHtablishment of the oJrcuUtion. wo ougnt then, to expect that a similar 

influence would be exerted over the involuntaiy muscles, paiticukrly over tho heart. 
l>r, Marshall ffall, ftl bb Oulstonian Xitotuteti aUtibutos sUcklan death frequently to 
an interruption of tho eot0n^f circuktinm i?rom tiia fmportaiico of the subject, in 
a pathological view, Mr> Eriebson undertooli seriioi ©f experimenta to demonstrate, 
as far as possible, tho influonoo rf tbaccn'om^tdsetilaticn m the heart's contractility. 
These were numerous and Tlte oormm^y vessels were tied afifer killing the 

atiimab, tlrtlftcial roepuati<fi» triUr kept the time the heart, in its several jmrtH, 

continued So contract Was accurately notiidj each OXtetviment was detailed, and tliu 
followbig conclusions Mr. ErtCMu de^s fbtty estfi^Ushod thbt m arrest of 

the coronary circulauon produ^ a spe^y », alOmghhyM moans instantaneous, ces- 
sation of the heart's action^ Seeoitd;^ ihal an lucrroAe ia tlw quantity of blood scut 
into Or retained in the mutcidar fttare of the bsstitt pto^ees a eorresponding increase 
in tlm aetivtty Of the organ. The lattor iMii^ittofi wiui made from expeil iment« in 
vrhlcb llie hort& was tiaC thuA flatt.iug a qmuitUy «£ blood than natural to bo 

forc«d Into Oia Mirtmtdy artery^ artM6»4t%a0ir«t|4a ws* not kept up) the right veil* 
trirfe eontinued actilw ft»r a nwoh ti^xo than it would do» hwder aitnilar cir- 

eumwanoety when no fi^tiuro was appBad to tho aorta, la eoiuiottiOfi. .with thia ex- 
periment the following fact was oUsenved: — tibat the order of ooMatieo bf the ditferent 

cavities of the heart was reversed. In it tlie order of cessation was as follows : First, 

the left ventricle ; second, the right auricle ; tliird, the left auricle ; fourth, the right 
ventricle. It has been wrt^lianed by iJtdler and mlawqiiontph^iotji^sts, that the 
right auricle acts longest m otdinaty death, and WM therefore deheminated the 
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On some Peculiaritke in the Circuiation of the Liver* By Alexander 
Shaw, Surgeon to the Middlesex HoepitaU 

The object of this pliper to^veatof the influetice of the actions of respiration 
upon the circulation of the blood in the liver. Former writers have shown that, during 
the act of inspiration, the cavity of the pericardium undergoes a dilatation ; a dispo- 
sition for a vacutnn to take place in the ^space around the heart, therefore, occurs at 
that time; and the consequence is, that the blood in the venous trunks is drawn 
with increased velocity to the right auricle. Sufficient attention, however, has 
not been paid to the effect of ibis auxiliary power in promoting the free discharge 
of blood firom the hepatic veins, and thereby facilitating the circulation of the liver 
generally. To prove that the blood ip sent with increased velocity from this gland to 
the heart during the act of mspiratidih, the author directs especial notice to three prin- 
cipal points, ~first| to the place at which the venm cavm hepatiem join the inferior cava ; 
secondly, to the structure of the hepatic veins; thirdly, to the mode in which the opening 
in the tendon of the diaphragm through whicli these veins pass is enlarged or contracted, 
in correspondence With the motions of respiration. With regard to the first point, as 
the hepatic veins join the cava inferior jUst where it has entered the cayiW of the peri- 
cardium, it follows that their mouths will be exposed directly to the influence of the 
vacuum described as occurring at inspiration in that cavity ; secondly, as to the ana- 
tomical characters of the venm cavas hepaticss, the peculiar structure of these veins 
corresponds with the view that the blood is subject to bo drawn out of them by the 
force of suctipn. It is a law in physics, that for fluid to be propelled along a tube by 
atmospheric pressure, it is a necessary condition that the tube communicating with 
the cavity in wliich the vacuum takes place should be of a rigid structure, otherwise 
its walls will become collapsed. The author first refers shortly to the mechanism 
described by Sir Charles Bell^, as provided in the neck for protecting the veins in 
that situation from the effects of the atmospheric pressure while the vacuum is form- 
ing in the chest duriiij^ inspiration, and then proceeds to point out tlmt a provision 
for the same object exists Jin the veins of tlie liver. He shows thot, owing to these 
veins being contained in canals, the boundaries of which Consist of the firm svibstance 
of the liver, and to the coats of the veins adhering closely to the interior of the canals, 
whereby they are prevented from collapsing, they may be regarded os rigid tubes, 
capable of resisting the atmospherie pressure. He considers, therefore, that when 
there is a disposition for a vacuum to be forined ip the cavity of the pericardium 
during inspiration, and the liver is subjected to compression, the venm cavm hepatioo^ 
are enabled, by this peculiarity of their structure, to maintain their calibres of the 
natural size ; and the blood is consequently drawn, or pumped out of the depths of 
the gland with accelerated velocity at that time f* Lastly, the audior directs atten- 
tion to the difference in the relative dimensions of the opening in the tendon of the 
diaphragm, through which the hepatic veins pass, according as the muscular fibres of 
the dia^ragm are in a state of contraption or of relaxation ; and he likewise points 
to the change ih the direction df tbii dpeiting, dft compared with the orifices of the 
veins of the liver, dependent dn tine shmfiiig.lff tbe position of the parts in these two 
conditions. During inspiration, not only .fe tlie opening in the diaphragm dilated, 
owing to the tension of the tehdon at that time, but, from the proti*usion of the liver, 
the veins are elongated, and their course straighter and more favourable for tbe 
escape of the blood; whereat ill the opening in the diaphragm is con- 

tracted, owing to the relaxed and flaJPa condiCipn of the tendon ; and from the ebango 
of position of the liver, the course of the veins from the point whei*e they emerge from 
the gland to that wHctc they pass through the diaphragm, is rendered oblique, or a 
kind of valvular obstruction fekes place between the two openings. By these means 
it follows, tliat while the force of sueti^ fain operation dbring inspimtion, the chan- 
nel for the transmission of the Idood fe both wide and direct; but that during expi- 
ration, when from the contl^aclioii Of the ohest there is danger of the blood regurgi- 
tating from the heart into thO open caoutis within the liver, their mouths are partially 
closed. 

♦ Practical Essays, Part I. 

d See tbe same aabject treated of by Mw Berard^ Ardi. GOm de Med. 1826 ; also by Dr« 
Carson, ^ Xn^iry into ibe Causes of tbe Motion of the Blood.^ 2ad editioft. 
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On the Melatian of the Season ef Sirth to the Mortality of Children under 
two years of Agty and on the probable duration of Life^ as it is affected by 
the Month of Sirth solely^ and by the Months of Birth and Seath con^ 
jointly. By Mr. CAtLOW. 

Mr. Callow drew his inferences concerning the mortality of children from a table 
of 10,700 deaths under two years of age. from 1821-1838, extracted from the registry 
of the Husholine Road Cemetery, in Manchester, whose natal month was deicrmi- 
nable from the stated age. Following title estimate of the average number of births in 
each month by M. Quetelet, as an index to the debit number of deaths to be furnished 
from the births of each month severally, the average-result is, that the winter birllis, 
or those of January, February, and March, au|>nly 2’*! per cent, less than their debit 
quota of the mortality ^ and the autumnal birtnsr 2*7 per cent, less ; while, on the 
other hand, the spring births supply 2*4 per cent., and the summer births 2*3 per cent, 
more than their debit quota of tlie mortality. It thus appears that summer and spring 
births have a less probability of arriving at the age of twb years than winter and 
autumnal births. If we estimate the relation to the debit quota of mortality half- 
yearly, we find the general result to be a deficiency of 4*6 per cent, in the winter 
quota, that is, for births in the rising part of the year, or winter and spring, and of 
course a corresponding excess in the slimmer quota, that is, for births in the falling 
part of the year. A second inference, then,; appears to be, that children born in a 
yeneraUp increasing temperature have a greater probability of life up to two years 
tlian children born in a genemlly declining temperature. It may be inferred, thirdly, 
that the season of birth is one of the necessary elements in the estimate of the causes 
of infantile mortality in general, or at any particular period. From another table, 
exhibiting the ouota of mortality furnished by each month of birth, wo learn the re- 
markable fact, that the June and July births furnish the laryest quota of mortality under 
two years, while, according to M. Ciuetelet, they are less numerous than the births of 
any other month. It was inferred by Mr. Catlow from these and other facts and tables 
submitted, that the tendency to death in a certain month i%as inherent in the animal 
economy as is the tendency to a certain duration of life. Moreover, since death in 
a certain month does not produce the same eifect on the average duration of life with 
respect to every month of birth, but raises it in one case and depresses it in another, 
it seems fair to infer the existence of a special and fixed relation between the anniver- 
sary season of birth and that of death. Againi we may with reason consider that tlie 
seasons of birth and death are equally characteristic elements in the constitution of 
man, and are equally correlative with all his periodical changes. Nay, it is not diffi- 
cult to foresee that the different comhinatidns of these two constitutional elements 
must be, on the oiie hand, promoted, and bn the other hand prevented, by similar com- 
binations in both parents* 


On th£ Um of tke Muacular Fiirta of thi BromhUd Tubes, 

By Jauw CAJiaoit, fan,, MJB, 

The object of ibis paper It to assign a tiio to tbe muscular fibres of the bronchial 
tubes, whose existence was fim pohitefi but by ^tosseweti, but the really contractile 
power bf which was noj establisned fibtfl it WM made the subject of invesdgatiou by 
Dr. Williams^ whose report was Jjaiid bafera tob Assoototion at the Glasgow meet- 

ing. Tho author of the present papal maipwped, ip opposition to the previously- 
received opinions on this subjec^ that the oble^ bf this muscular apparatus was to co- 
operate with the extemal inq^iratory ipHtdae diUtiug the cavity of the chest, in 
extending the superficies of the pecaiU^y organized mcmbtone lining the alr-vesicIes, 
at which surfaces the change pTa4utod to the tfiood hy the air is effected. This they 
effect hy cpntracUng during inspifatibni^ mid by thus determining in the air-cclls or 
vesicles an increase m dltnetisions at least equm to the whole increese of volume of 
the chest arising flroip en inspiration. To illuetoate the efihet of this contraction of tho 
tubes on fhe superficies of the vesioles^ the fidlowing calculations, based on the suppo- 
sition that after «i ordinary expiration there remain 100 cubic inches of air in the 
vesicles, and that the average diameter of the air.vetides is xinrtb of an inch, were 
submitted to the Section. There are 190,085,000 such vasides to the lung. 
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The contents of each of these vesicles is 0*000,000,523,599 cubic inches. 
Superficies ... ia 0*000,314,181 square inches* 

The aggregate superficies of the whole is 60,000 square inches. 

The increase of supei^ficies arising from the additional quantity of one cubic inch 
equally distributed through the whole, is 40*347 square inches^ i^qual to 2*8 square feet. 
That arising fVam 5 cubic inches is . 1987 ... ... 13*79 

• •• ••• 20 «.« , 7621 . ... ••• 52*9 ... 

The correctness of these views was also inferred from stethoscopic phaenomena in 
health and disease. 


On a amoral Law of vital Periodicitj/^ J3y Thomas Laycock, 

London^ Physician to the York Dispensary. 

llie object of this paper is to establish, by induction, a law of periodicity, with a 
term of seven days^ pervading the eritirc animal kingdom, and influencing the mani- 
festations of disease in man. The facts brought forward for this purpose are derived 
from periods of gestation, or of hatching, in fishes, reptiles, birds, and mammals ; 
from the transformations and habits of insects ; from the efiects of morbid poisons on 
the animal economy, as more particularly exhibited in malarious, exanthematous, and 
infectious fevers ; and from the phenomena of gout and the mutations of chronic 
diseases. In all of these classes of facts a periodical movement is found, with a strict 
reference to seven days, or its submultiple or multiple. Of the numerous facts stated 
the following are examples : of 129 species of birds and mammals, whose period of 
utero- gestation or incubation was examined, in 67 the period was a definite number of 
weeks or inontlis, 24 were within one day of being so, and in the remaining 39 the 
period was so loosely stated as not to be of much weight for or against the accuracy 
of the measure of time adopted by the author. As special examples, it is stated that 
the period of incubation in the Grallidaf, Tetraonidae, and other birds of about the 
same size, is three week^y^iu the Anatldse four weeks ; the Cygnidm six weeks ; 
but in small birds, as the Hlscipane, only two weeks. The period of hatching in the 
salmon is exactly twenty weeks; in the wasp, common bee, and ichneumon, half a 
week, or seven lunar days ; in other insects a week and a half, as in the Tenihredo 
capreea^ or gooseberry gnat ; while in the mole-cricket it is four . weeks, and in the 
glow-worm six weeks. The author states, that the most remarkable confirmations of 
the law are to be found in insects by observing the periods regulating— first, the de- 
velopment of the ovum ; second, the duration of the larva state, and the moults which 
take place in this stage of development; third, the duration of the pupa, or chrysalis 
period ; and fourth, of the imago state, or puberty, and of the vital manifestations 
then developed. Numerous examples from these conditions in many species are 
given, in all which a period of seven days, or its simple multiple, is traced. The 
phsenomcna of disease in man are next examined in the order previously mentioned ; 
and the author endeavours po show that the stages, the duration, and tho principal 
clianges of tho whole class of febrile diseases, are governed by the same law, which 
really afibrded the grounds for the establishment of the critical days of Hippocrates ; 
of these days, tho most important beihg tho seventh, fourteenth, and twenty-first, and 
the next in importance the fourth, seventh, and eleventh, the half-periods. . The law 
is next traced through a paroxysm of ^ut, and through chronic diseases ; and it is 
observed that the doctrine of septenafies,'* which prevailed among the ancient phy- 
sicians, was founded on similar, observation^, by whom the fact of vital periodicity was 
assumed, hs if it were too well known to be doubted* h. 

By extending this law to health and the peifprmance of healthy functions, the 
author shows how it explains some hitherto inexplicable facta in pathology ; as, for 
example, the latent periods of fever, and the limitation of them to a period of twenty- 
eight days. The extension of an epidemic amongst an entire population is also regu- 
lated by it; and, according to the authbris views, the individuals of a single family, 
that is, of those born of a cotnmoh mother, will be attacked at intervals of time regU^ 
lated by tJie measure he hds developed in the general law. It is remarked that those 
fevers*, one attock of which affords immunity from a second, exhibit invariably the 
quartan type; or, in other words, ate measured by the half-period; and that this 
general fact must be considered of some importance in discussing the vexed question 
of contagion. The inquiry into the efficacy of remedial agencies may be rendered 
1 842. G 
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more satisfactory than it has been hitheo'tQ, by reniemb^ne that, by the operation of 
this law, the return to health, as well as various futictional changes, may be altogctlKi 
independent of any reuiediea Whatever. In abort, die authoir insists that the know- 
ledge and observation of this law is necessary to carry on all pathological inqumca 
with scientido acouraoy, 

A hirdier investigation of the law is recommended to naturalUts, meteorologists, 
veterinary surgeons, and medieal practitioners. Upon the naturalist is impressed the 
importance of accurately noting *t| vit|l cbipigffi or habits ip anioiala which occup) a 
limited portion of time. The vast ^eld presented to the entomologist is mentioned 
The period also of nioultiDg, in all ^imalu, ia instanced as worthy of notice, and so 
also the time occupied by bit^s in pairing, peat'bpilding, and e^'{aying, as well as m 
incubation. AU observations, the author sug^shi, should he mage with reference to 
known meteorological phenomena, so that the rdatiohs oirdidlaw may be ascertained 
and i(a regulating cause detected. This, it >a 8 t|»poao 4 ^ will be ||b<dly found m the 
moon’s motions round the earth, or in (imnpmed movements of the eaith and 
moon. Tlic time pf the day a| vthiob pei^ic phf^OOmeng occur is in evident i elation 
with the diurnal variations <a the barometer and of the electric tension ot the at- 
mosphere, as waH as with the d|nThal dovmtions of the magnatip needle. For example, 
it is stated that iha barometer i| at (ts minimuin variation yih^n the hta of quotidian 
and quartan agues begin, and ha mazimmn whao ri^ey ppd. The silk-woim motii, 
and the hawk-meth pf the evening priWPse, eonstandy hreah forth ft pm the pupa 
about Uie hour wbei} the inognetio needle is ^ its minimum variation east, while tlm 
hawk-moth of the hme appears when the needle is at its rnaaimom variation vest, 
and the deaUiVhcao moth at the hour gf minimum variation east. The paioxysnis 
of agues exhibit similar relations tp tho earth’s mognohe state, 

The author remarks, that it is pf mpeh less importance to obsepe the moon’s 
change* tn conneaiou with perludip vital phfenomena than to obserye opr apogee and 
perigee, her equipoxes and solstipea ; in short, rather her relations to our planet than 
to the sun. |n apcordance with thpse views, Uie author JlUg gests the division of tlie 
year into lunar seasons, of which he thinks there mre or at Ipast that the solar 
seasons he more accurately defined, and ^ceptding tp meteot«4ogical phmnomena. 
Of these, the intermediate p^pt «hmud he pt Iqe equinoxes and spistipes, so that mid- 
autumn would he ahoMt the 2Is| of ^ptemj>evi mid-spring qhont the Jlst pf hfaioii, 
&c. The author concludes Iqs paper Tw remarking, thgiit is only wi4ely-e,x tended 
and accurate observptious qf this kmd nmiep pan form the foundation of a science of 
vUd prr^t^cft ; q sqienpe th® m«»t qf ml, gs naving for its plpect the pre- 

vention or ameliqriiHPn of aacigl and individual qnfilrmg, hy foretelling its occurrence 
and foreseeing its cause*., _ 

'This commwrncatiw is pqMishfd at Isngth itt the fimt volume of “ The Iiancet” 
tone pp, 1^1 |gQ. 4t n, 4^ tf ^ imm® iemme |s a second communication 

from P*. ftaycodt, fn wW«|^ Wlf d»*®h>licd‘ 


Oft fSAa Period qf TPihtwt- JS^ Johw Robertoh, 

The alilfflri MP®f> of well»ascertaine4 fftctp oh- 

tained ftom three of ^ Ifoyaidii# ftatoqn* m WmI Indies, that there is 

no trorii whatever io *1^ wfWRW ^ th* Wrlod of jUMpty is earlier in black 
than in white wom«» i » WP!^ “a* th* no^ ^ «1 »o better thpn a vul- 


gar error. 

The data fionnat^ng^e 
fitmished by write mdenem 
Btatimis in damaimi, and ta 


Aotiguiu ppJsyad^ wp JjdPttvtan n 
quiry. fhereaultiy ab^ww 
of the ages of a nnmher pf n<irsp^ 
whole, dm evideneq goes to prpwa mat 


whole, ^ evideneq goes to prpw 

eariiernorlaterwgll the women . 

N,8. Tkg pt^r, inluen1^fi>rmi wiU op^oAd mma *£d|i|tHy»h Medical and 
Surgical jwmai* Ihr duly 


I,, trim mo age whan Btt|icriiy occumd. As a 
it negrg femuf* raaob ^his period of life neither 
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Notice of Z)r. Martin JBurtfs Researches on Pibre^ published in the Trans^ 
actions of the Roi^ Society* JSy Prof Owen. 


Observations on the best Mode of expressing the Results of Practice in Thera^ 
' peutics^ Ry Dr* Fowi^er. 

The tabulating a.n4 ob^ieryf^tiops in i^cpordlaHce with some rccogiu:^ed 

phyHiological law» weire stropgty urged for tbja putp^ae. 


Further Particulars respecting a Young Woman Decf Rumb and Blinds 
of whom a full Account was given last Year at Plymouth* By Rich aud 
Fowler, M*D*^ Salishuty* 

In consequence of Mf. 'fyrreVs aitenttpn to her eyea and syringing her ears, she 
can now get a glimpse of sniniii]^ objects on the floor (a shilling), can sometimes 
catch a ball on its cup, he ma^ 'aeufiiiblo of tho return of Sunday, by eountiilg her 
lingers and putting her liands and knees irt the attitude of prayer. She Starts at loud 
sounds, and expresses pleasure at tlie^aouud of a J^ws'-bavP between her teeth. By 
such exercises of the senses and constant communications by touch with two young 
girls, both her intelligence and comfort have been improved; 

Nqw^ as our thoughts are expressed by muscular adjustmentSi and as these reci-* 
procally excite thoughts (ideas) similar to those they express, is there not reason for 
hope that, by tlie frequent exercise of the musples, some pleasurable thoughts may be 
excited even in minds us torpid as this poor girl^s ? 


Cases of enormous Hydropic Distension of the Abdomen^ ami of sudden Death 
from the Rapture of an A'neuristn of me Tlwraeic Aorta* By Sir Davili 
J. JI. .Dickson, M,D*r 

Mr. James Frasser, superannuated boatswain, aged Od, stated that he had been 
affected with general dropsy for nearly two years, and that the disease had super- 
vened on a severe attack of rheumatism. Ke had only returned from Jersey within 
the previous week. He was i*eceived into ine hospital on the 16th of Apnl, at three 
o’clock. VtM*, and died early next morning, ' Besides the great distress, dyspncea and 
cough, &c. resulting from tho enormous distension of the abdomen, the lower extremi- 
ties also were so loaded with serous effusion, that the integuments of the left leg' 
(which from the bnee to the ankle were of a fiery-red colour, in soifie places very 
dark and fast running into gangrenp and sloughing) had given way, and thus some- 
what relieved the turgcscence of the limb by a very profuse discharge of serum. 

The following are the principal morbid appearances elucidated by dissecdoii, 
twopty-three hours after death ^ ^ 

The abdomen contained fiftyruine imperial pints of very viscid straw-coloured 
serum, which coagulated firmly on being heated* The visceral peritoneum was of a 
deep red or livid colour, and muchitluckefied; Che intestinal canal was dilated, Tho 
liver was about the natural sieo, but dense, indiirated, and so much altered in shape 
as to resemble a very large kidney. The spleen and kidneys were nearly Uonnal. 
The heart was considerably enlarged, add the pericardium was universally adherent ; 
the left ventricle was hypertrophied^ and the mitral valves were thickened and carti- 
laginous, so as to narrow the corresponding aperture, reducing it to a transverse slit. 
The lungs were congested and slightly cedematous. This is supposed to be the largest 
aoctimulation on record, 

Mr. John Anderson, boatswain, wlid had been admitted for obstinate epn- 

stipation a few days previously, and.wboip 1 had left sitting on his bed a Ibw minutea 
before, suddenly became faint, fell backhand expired.. 

Seoiio Cadoperk^ twenty four The cavity of tho right pleura 

was found to be almost filled with hlo<^, which liad separated into serum and eras- 
samentiuu; the formal^ amounted to three pints, and the coagulated portion, which 
was exceedingly firm, weighed about throe pounds. The hasmorrhage bad proceeded 
from a lar^e aneurism of tne thoracic aorta, and the tumour, which resembled a coefoa- 
nut both m size and sbape, corresponded to the thveC'last dorsal and first lumbar 

g2 
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vertebra?, the bodies of which were carious and deeply eroded, while the intermediate 
hbro-cartilages were, as usual, sound, and projected into the interior of the sac. The 
oesophagus, which adhered closely to the anterior wall, was much flattened and thick- 
ened, The sac contained a fibrinous coagulum, distinctly laminated at the circum- 
ference, together with a quantity of setni^nuid blood in the centre. The orifice lead- 
ing into the right pleura had a lacerated appearance and was situated close to the 
spine, and capable of admitting tbe little fingen:* The left ventricle of the heart was 
hypertrophied and its cavity diminished, but the valves were sound. The aorta was 
generally dilated, the lining menArane thickened and puckered, and numerous cal- 
careous deposits existed between it and the middle coat* The stomach, liver and 
kidneys were natural, but the spleen was very smalh and the intestines, especially the 
colon, were much dilated. 


Abstract of the Case of a Diver employed on the Wreck of the Royal George 

who was injured by the hursHng of the Air^pipe ^ the Diving Apparatus. 

John Richardson, M . D .^ P.R*Sn^ 4rc., inspector of Hospitals at 

HcLslar. 

In the operations that have been carried on at Spithead for two years past, for the 
removal of the wreck of the Royal George, under the superintendence of General 
Pasley, the divers are clothed in a water-tight caoutchouc dress. The legs of the dress 
are of one piece with the body and end in close feet, like stockings ; the arms arc 
open at the wrists to admit of the passage and free use of the divers* hands, but arc 
rendered aii'-tight there also, by the application of bandages. The diver enters the 
dress at the neck, which is then gathered into folds and closely secured to a brass 
collar, on to which^the capacious helmet that incloses the head is screwed. This 
helmet is furnished with a window of thick glass in front of the eyes, a valve behind 
to permit the escape of air, and an aperture near the crown through which, by the in- 
tervention of a flexible tube of a length proportjonahle tp the depth of water, atmo- 
spheric air is propelled by a forcing-pump. An external coarse canvas frock pro- 
tects the dress worn injury, and thick woollen shirts and trowsers, worn next the skin, 
sufiice for warmth. The shoes are heavily loaded with lead, and^weighty plates of* 
the same metal are hung over the shou]d|r8 and tied to the back and breast. The last 
act of the diver’s toilet generally consists in the screwing on of the glass window ; the 
forcing-pump instantly begins to nlay, the dress is distended by the air, balloon fashion, 
and the diver, having a signal or safety«-lin6 tied to his waist, passes over the 
ship’s side, and descends leisurely into the sea by a rope ladder which reaches to 
the bottom. There he remains working on the Wreck from half an hour to an hour 
and a half or more at one time. The forcing'^pump, which is fitted with three pistons, 
is worked by double cranks manned by four labourers, and throws in a constant 
stream of air ftom the time that the helmet is closed before the diver descends until 
it is opened after his ascent. The heat generated in the air-pump by friction is abs- 
tracted by astream ofwaier which flows rbund the chambers, and the air is thus 
kept cool. ■‘'The gauge, which standt at 15 under tbe pressure of one atmosphere, ge- 
nerally marks 34 when the diver is below~about equal to two atmospheres and a 
quarter. The dress loses its balloon shape and is pressed pretty closely to the limbs 
l^fore the diver reaches the bottom, ‘the Keintet weighs 17^lbs., the leaden 
weights SOIhs., and the whole dress, these included, 1301bs« ; but weight is not felt 
as an incumbrance at the proper ds^i, wbieh In the operations is from 13 to 15 
fhthotns^ according to the time of the tide* The diver generally takes about a minute 
and a half to ascend ftom the bottom, but can bedmwit up in somewhat less than a 
minute when an idarm of darker is given. Six divers are cmtatantly employed ; they 
perform their work with mnch cheerfulness and alacrity, and they are very seldom 
known to suffer any inconvenience. Some persons, however, who have attempted to 
descend so dressed, always bleed at the nose and spit blood after they reach the bottom. 

On the 14th of October 1841, Roderick Cameron, a private in the Royal Engineers, 
a well-made, tall, active and inteUigent man, who» had been trained tor some time 
as a diver, descended to tbe bottom in 13 fathoms, and in a few minutes afterwards 
the air-pipe burst close to the pump. The air escaping with a loud rushing noise, 
which was heard at the distance of 50 fathmns, instantly made the accident known, 
and the workmen commenced immediately to haul the man to the surface by the 
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safety-line^ the air-pump being kept in action all the time. Cameron himself imagines 
that he became aware of the accident sooner than those upon dock, and he had time 
to make the signal of danger before he felt thkt they were pulling him up. His 
Arst sensation was that of suffocation, from a want of air, and he felt the collar 
of the helmet, the leads on the back and breast and the dress on the body generally 
pressing tipon him, as if he were about to bo crushed, after which he lost all per- 
ception. It is supposed that he was brought to the surface in less than a minute, and 
air was immediately admitted into the helmet by unscrewing the eye-piece. No water 
bad entered within the caoutchouc dress, in less than a quarter of an hour he reco- 
vered his consciousness and was soon afterwards able to speak. He was immediately 
removed to Haslar Hospital, three miles distant from the scene of the accident. When 
first examined at Spithead^ the face, neck and breast were discoloured, and the tint 
became darker before he reached the hospital. When he arrived there, his face 
was considerably swollen, his neck more so ; both had a dark purple hue, and large 
patches of extravasated blood separated the conjunctiva from the sclerotica of both 
eyes. He felt no uneasiness in the chest or head, but had much pain in the larynx, 
and considerable difficulty in swallowing. P. 65, rather full. Leeches were applied 
to the throat, and he was placed in a warm hip-bath. 

He passed a comfortable nigbt ; next day he felt giddy, the pupils were dilated, 
tlie eyes were pained by light, and objects were seen double, though his vision was 
less hazy than on the preceding evening. The pain^j'n the larynx and difficulty of 
swallowing were almost gone, the swelling of the face and neck had greatly subsided, 
and parts of the face were resuming their natural hue. The conjunctiva of both eyes 
was punctured, and the more fluid portion of the extravasated blood alloweikto escape. 
The discoloration of the face and neck went entirely offi in a few days, with the ex- 
ception of the upper and under eyelids, which retained their dark purple tints for 
above a week, ana the blood extravasated beneath the conjunctiva was not absorbed 
for a month. The natural vision was restored on the fourth day from the accident, 
and after that time till his discharge from the hospital he had no uneasy sensations. 
He was anxious to return at once to his duty as a diver, but was not permitted to do 
so again that season. The principal <|uestion of interest excited by this case is, repcct- 
ing the cause of the crushing sensation experienced by the diver, and the extensive 
discoloration of the chest, neck and face. As the air must he propelled into the 
helmet with a force superior to the pressure of the water at any given depth to which 
the diver may descend, it appears obvious that the bursting of the pipe must have 
produced a sudden diminution of pressure. An accident of a similar nature occurred 
in the operations carried on by Captain Dickenson for the recovery of treasure from 
the Thetis, wrecked off Capa Rio. Two men were employed in the diving-bell, in 15 
fathoms of very clear water, when the air-pipe burst. They both dived under the edge 
of the bell, and one of them, named Haynes, reached the surface in from 11" to 15", 
but perceiving that his companion, named George Davies, lingered below, he dived 
again and assisted him up. This was witnessed by John Leary, armourer, who was 
also present at the operations of tlie Royal George, and, in lus opinion, Davies was 
more swelled about the neck, and blacker from the waist upwards than Cameron *. 


On a Case of unusuat JParedysis. By Dr. Carsqk. 

I have taken the opportunity of the ^meeting of the British Association to lay be- 
fore the Medical Section a case of pecvtliar partial paralysis, which occurred ats the 
Northern Hospital of Liverpool, in the practice of my friend Mr. Banner, and whl'^h 
he kindly afforded me an opportunity of observing, with pertnissiou to present it to 
the meeting. The patient, Mark Barnes, aged 23, has all his life enjoyed good health, 

* Since the meeting of the Associatton an accident of a precisely similar nature to Came- 
ron’s has ocemr^ to another of the divers employed on the Royal George, named John 
'Williams. The discoloration of the face and neck was of a darker purple than in Came- 
ron’s case, but did not extend to the hairy acalp ; his eyes w^e much blood-shot, the neck 
swelled, and blood flowed from his nose, mouth and ears. This case has been published in 
detail by Dr. Liddell, Deputy Inspector of Hospitals at Haslar. Subsequent to the occur- 
rence or the last accident a valve has been fitted to the termination of the air-pipe, by which, 
in the event of the tube again bursting, the air will be retained in the helmet, to serve for 
resphation while the diver is ascending to the surface. 
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■with the exception of the inconvenience arising from tile paralvsis, which Was not 
preceded by, nor is it aocompatiied wltb> any pain in the head or spine, not any diseased 
sensations in the shin or eittremi ties indicative of cerebral or centrid rtervons lesion by 
which the paralysis might be explained. Hb is a joiner by trade, and about ten years 
ago he first experienced a loss of power in the right atm and an inability to bring into 
exercise all its movetneiiis. The principal iticonvenienre arose from the difficulty, 
amounting to inability, of raising the atm above the head Id more than a right angle 
with the body. ITie loss of power gradually fnensased/ and at the end of twelve 
months the base of the scapula on the right side was noticed to stand out from the back, 
and at the expiration of three year^ it asshmed its present appearance. At the same 
time from the commencement of the attack the right lower extremity began to fail 
him, his gait becoming rather unsteady, and when in the bent position he experienced 
a little difficulty in raising himself. About fbur years ago, being six from the com- 
mencement of the attack, the arm of the left side became similarly affected, tlic 
scapula being displaced and the lower extremity being afiboted as on the right side, 
although he lias retained more power in the left ai*m than in the right* The cir- 
cumstance ahich more prominently strikes the attention In the present case, is the 
appearance of the scapulae, more especially when the man attempts to raise and make 
use of the arm. In the quiescent position, the base of this bone, instead of lying par- 
allel to the spine, is approximated to it at the lower angle, and stands out from the 
ribs H distance of an inch and a half, leaving between the scapula a deep hollow 
channel, the upper angle being drawn high up into the neck, appearing on both sides 
to the observer in front midway between tho shoulder and ear. The clavicle in front 
is in its ngtnral position, as is also the acromion process of the scapula to which it is 
articulated. The acromion process stands considerably forward. When the patient 
attempts to raise the arms alt these appearances are much exaggeratedi The base of 
the scapula approaches nearly to a right angle with the spine, forming with the base 
of the scapula on the Opposite side a very obtuse angle, and tliey both stand out on 
their whole length tieany three inches from the ribs. The arm cannot be raised be- 
yond the horizontal posiUon ] after stooping at a riglit angle to the lower extremities 
he is quite unable to recover the erect position witliout help, and there is an evident 
lateral curvature of the spine ; both which 1 conceive to be consequences of the loss 
of power in the longissimus dorsi and saevdum balc^, and the deep-seated extensors 
of the spine. Ill bis ordinary positioft the Upper part of the body is thrown back, evi- 
dently to balance the weight of the bead 4ad Upper part of the body, which in the 
hcahny person is supported in the eotnpletely erect position by tlie above muscles. 
In analyzing the actions of the rousi^ attac^d t4 and influencing the movements 
of the scapula, we /ound that he could rnine and approximate to each other and to the 
spine, the Upper angles of the scapula, showing a complete freedom of the trapezius and 
of the levator anguli soapulm ; he cim also anploxtinate to each other the bases of tbo 
scapula, showing power in ^he rhombofdei. Hu can put his arm behind him freely and 
with force, showing that the UtidsimuH doM fr Wot ^olVed^ It Is however doubtful, 
from the tiltedkip position of the )oWc« angle of the scapula, I conceive, that the slip of 
the latter musde passitq; over the aiigle add assisting to bind down the scapula to the 
ribs, has lost its power, and do not pmr beneath it. There is- no reason to suppose 
any paralysis in the teres ntusdes, as tW Action of drawing dm am to the side and 
backwards is perfbrined Wtth.OMer . Tile eiib- iiiilJ sUptftsjbihotis muscles are very 
much developed, and the deltmd fct or moderate dZe and retains complete power. The 
condition of the sub|icapula muscle, gan mfy be tronjectured^ yet it appears to be 
hesltby and in good ^^ondition.. Tbo only remaining muscle connected with the 
ecanula is the serratus magnum whose ftmcwdii th the motion of the scapula is, along 
with the deltoid, to raise the Jum libqve the Imrioontal position, and, making the in- 
sertion into the scaptda die fixed point, co-operates with the pectoralis major in those 
more energetic dilalatiohs df the cH^ wMdh gte On occasions feqUIrcd for respira- 
tion. The miWer of thil mukclc on both sides U completely destroyed ; and this ap- 
pears to be tho mm prdmlnaiJi lesion In the caseu in elfeVaflng tpe arm above tpe 
horizOtitfll position, this muscle up the aedem which h^ been carded so far by 
the deltoid, the supfa and ihfrft spihatUs and the eubscapulariS^ In the present case 
this detion so far^fe ^rfeew performed ; hut the further actioh In the elevation of the 
arm, to cflect wlueh the subecapularis is absolutely necessary^ is in die present case im- 
practicable. The muscle, in consequence of ito paredytf s, is wasted and ean scarcely 
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bs distitiguishdd^ lit bolh in fiome but in tlic right arm mote particu-* 

latly» the bicepe, trieei^s^ and totdeo bmphialis appear to be coEtinletely atrophied^ and 
for some tithe 1 kfim puaiitltd to know hoir tlie coht^ietions oi the fore-utm, whose 
niuscles are well deTwbed^^ eoula be effeeted^ in the complete absence in both of any 
evidence of action in the biceps* It appears^ howerer# that ibis motion altogether 
depends on the combined actions of the pronators and supinator^ which are well 
developed* The study of the variety bl partitd paralysis appears to me one of the 
most fruitful means of esramining the fiinctione ot dlffbrmit parts of the nervous cen* 
tres, and the present ea^d is one, the record of wliich ihhy at i^briic future time 
illustrate a community of source oh the nefves proceeding to the muscles affected. 
The serratus magnus is supplied a hbrve originaiihg id the brachidl plcnus, 
which Beil has classed atnbng his respiratory nerves. 

Observations on the iSW^ arisif^^frdm the Use bf Cdnmon Pessaries. 

By CHARXfBs CuAitp M*Dh Mancficster. 

In this papei^ the author 4htH^ liOvr verv fa# rbiflovCd Iflrom true mechanical prin- 
ciples all the contrivances hitherto Ih Utf# to sii^potl the uterus in sUu bavo been, and 
how very contrary to the structural arrkb^ematiCS of the parts to which such con- 
trivances are applied; that thesd remhtks nut cdily apply to mechanical meanjs, but 
to the various operations suggested Of latfe by home and ^eUntinental writers, which 
the author endeavours to pr^ti are crUbI dtid tihCdllcd fon 

Finally, the author recommends nr# pessary, fre<|uentlj^ applied by himself and 
others with every success lhat could bd desired, constnietea on true mechanical 
principles, and in atcordaucS With Bie llirilcttirhl artangetdeiits of the parts^conderned 
in Its application ; a circumstance hitherto sihgularly negl^eSUd in the constiuctiou of 
pessaiies^ 

Ceise of ^tfbnsttbsii^i By Br^ BAtiBSLEY. 

Dr. Bardsley piesented a drawing of a ease of monstrosity, which was boru in 1837, 
and wSs alive m 184d. Hb Hsid nut hbatd dr its death dince, which he thinks he 
sliould have done if it had taken placd. In addliiotl to a well and full-grown male 
child, there were a pair of admUona| a#lhd cotitiedtbd #itn the dtislform cartilage, and 
an additional pair of lower extremitids oonndeted witit one of the lowest ribs near the 
transverse process of the correspondihg vertebra. 

fr. 

Btithetes meltUM^ By C. ClAV, M.t). 

The authov^endeavours tb liho# thdi ihil dldeftse hriiSS from debility, and Recom- 
mends the tonic and astringehi treahitbht bf i& 


Oh IdthbMriy smd By Mir. Wilson* 

The author contrasted the advatita|^ hud dishtfVantages of both operations for re- 
moving calculus. Lithotripsy^ lie said# had nbt fulfillea In practice the hopes which 
its fiisi advocates held out from it. Many circumstaitces tendered the practice of it 
not only formidable btlt feiiil. Thb SthiUtlbs bf lithotomy Were stated at large, and 
the views entertained by the author supported bjr nutnefOtbl casbs, which he detailed 
at length to the l^ectioh. 

On Mr. Fleming* $ By Kobbrt Chambers, F.R.S.E. 


totlStltJS* 

On ih» Vital Statistics of MamAditet^ by U Oominittietf the MdfychesUr Sia* 

Bobii^4 

^rhe reparl on this iJubject coneUted of ab^tfBCtli and claasificatlyrjs of the registra- 
tion ot births, doatbs and marriages in tne years 1840 epd l84l . and was prefaced by 
observations on the growth and population of ine district, on the peculiar inOuences 
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to which the population is subjected^ on the geological character of the country as 
connected with the subject of drainage, and on the climate. It was illustrated with 
maps. The entire district, called in popular language the town of^ Manchester, com- 
prises eight different townships, the peculiar etrcumstances of which were separately 
detailed. The following are extracts 


Townships. 


Mwchestcr.. 


Salford 


Chortton* 

npor. 

Mcdlock I 


Hulme 


Pendleton 


Ardwick. 


Cheetham 

■with 

Crumpsall ... 


Broughton ... 


Total of these 
eight divlM 
sious. .... 


Population. 




13,611 

1811 

19,114 

1821 

25,772 

1831 

40,786 

1841 

53,200 

1801 

675 

1811 

2,581 

1821 

8,200 

1831 

20,569 

1841 

2830 

1801 

1,677 

1811 

3,081 

1821 

4,234 

1831 

9.624 

1841 

26,982 

1801 

3,611 

1811 

4,805 

1821 

5,948 

1831 

8,435 

1841 

1132 

1801 

1,762 

1811 

2,763 

1821 

3,646 

1831 

6,624 

1841 

930 

1801 

1,204 

1811 

1,798 

1821 

2,987 

1»1 

6,903 

1841 

8,827 

1801 

866 

1811 

826 

1821 

880 

1881 

1,589 

1841 

3,784 

1801 

93,816' 

1811 

114,43 

1821 

16931 

1831 j 

234,466 

1841 

806,933 


about 2} times in 40 years. 

9,050, or *12’8S pet cent, in 10 years. 

28,657, or 35-94 

84,010, or 31-49 

21,880, or 15-37 

about 4 times in 40 years. 

5,603, or 40-43 per cent, in 10 years. 

0,658, or 34-83 

16,014, or 68-25 

12,414, or 30-44 

abont 42 times in 40 years. 

1,906, or 282-37 per cent, in 10 years. 

5,628, or 218-06 

1230, or 150-67 

7,767, or 87-76 

about 16 times in 40 years. 

1,404, or 83-72 per cent, in 10 years. 

1,163, or 37-42 

5,390, or 127-30 

17,368, or 180-36 

aboQt 3 times in 40 years. 

1,194, or 33-07 per cent, in 10 years. 

1,143, or 23-79 

2,487, or 41-81 

237, or 30-79 

about 6| times in 40 years. 

1,001, or 66-80 per cent, in 10 yemrs. 

782, or 28-30 

1,979, or 66-85 

4,8«i, or 79-83 

abont 7i times in 40 years. 

694, or 49'34 per cent, in 10 years. 

1,139, or 63-85 

2,966, or 100-99 

2,924, or 49-54 

abont 4i Unes in 40 years. 

65, or 6-67 per cent, in 10 years. 

709, or 80-67 

235, or 138-77 


about 8| tipA in 40 years. 
80,611, or 21-96 par cent, i 


46,116, or 30-43 
74,915, or 46-96 
71,477, or 30-48 


in 10 years. 


Tables were mven of the monthly mean height of the barometer at Manchester 
from 1794 to lo40, as recorded by Or, Dalton; of the average monthly maximum, 
minimum and raepoi height of the thermometer at Manchester from 1819 to 1840 
incluMve, the mean being 60-1 Fabr. ; of the mean monthly and annual quantities of 
rain during forty-seven years, ending 1840, the mean being 36-618 inches. 
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General state of Weather (exclusive of Temperature) for the Twelve Months, on 
the average of the %e years ending with 1841 . 



WIND. 

Number of Days. 

WEATHER. 

Number of Days. 

North. 

u 


South. 

II 

South. 

West. 

i 

1 

i 

Cloudy. 

1 

Snow. 

1 

.J 

1 

January 

1*2 

4*4 

6*0 

4*4 

4*4 

4*8 

1*4 

5*4 

9*0 

4*0 

11*4 

4*2 

0*8 

1*6 

February ...... 

1*6 

1*4 

1*4 

4*8 

7*6 

5*8 

3*2 

2*4 

■£23 

2*2 

10*8 

2*4 

0*6 

ggii 

March 

1*6 

8*0 

6*4 

3*2 

3*4 

4*0 

3*2 

2*2 

10*6 

3*6 

120 

3*8 

0*2 

[igll 

April 

1*8 

4*8 

7*6 

1*2 

3-2 

5*8 

1*8 

3*8 

13-8 

1-0 

11*6 

2*0 


1*4 

May 

2*0 

7*0 

5*6 

0*8 

3*6 

5*8 

2*8 

3*4 

13*4 

1*4 

15*0 

0*6 

0*2 

0*4 

June 

1*4 

4*6 

7*8 

1*2 

3*2 

8*0 

1*0 

2*8 

11*4 

1*8 

16*8 




July 


1*4 

8*2 



8*2 

0*6 


6*8 


23*4 

D 

... 

0*2 

August....*.... 


2*0 

8*4 

1*4 

1*8 

9*6 

2*2 



0*6 

20*2 

H 

B 

0*2 

September .... 

0*6 

2*8 

3*2 

2*8 

3*8 

11*4 

1*4 


8*2 

3*2 

18*6 

B 

B 


October 

1*2 

3*6 

5*8 

3*0 

4*2 

6*4 



6*8 

4*2 

19*6 

IH 

IH 

0*2 i 

November .... 

0*8 

2*2 

3*2 

4*4 

5*0 

9*0 

isa 

1*4 

5*8 

4*4 

18*61 

0*6 

• •• 

iCTrii 

December .... 

■ 

3*0 


6*2 

m 

5*8 

2*4 

3*6 

6*0 

4-6 


1*2 




14*4 

45*2 

64*6 

36*0 

48*8 

84*6 


46*6 

113*8 J31*6 

197*0 

14*8 

2*0 

5*8 


Average number of days on which rain fell in each quarter of the year, during a 
period of five years, ending with 1 841 1 — 


4 St quarter . 
2nd quarter. 
3rd quarter. 
4th quarter , 


34*2 days ' 
43‘4 days . “ 
62*2 days ' 
d7'2 days J 


77'6 days. 
119*4 days. 


Selection from the Tables of Mortality^^c^ ^c^^for the years 1840 ani 1841. 

Population of the Townships of Manchester, Salford, Chorlton-upon*Medlock, Ard- 
wick, Hulme, Broughton, Pendleton^ and Cheetham with Crumpsall, according 
to the Census for 1841. 


Townahipa. 

Males. 

Females. 

Total. 

Mfljicbcstcr ......... 

79,236 

26,024 

12,567 

12,970 

5,185 

4,586 

3,967 

1,554 

84,620 

27,176 

15,769 

14,012 

5,847 

5,320 

4,860 

2,240 

163,856 

53,200 

28,336 

26,982 

11,032 

9,906 

8,827 

3,794 

Salford 

Chorlton-upon-Medlock .«.«..«• 

l-Tiilme 

Pendleton 

Ardwick......... 

Cheetham with Crumpsall * 

llroughtoii....,..f ..f. 


Total in the above eight Townships 

146,089 

159,844 

305,933 


iSafriages in the eight Townships. 

In the year 1840 2984, being one in 102*62 of the population. 

1841 2988, 102^*38 

" - S j I 


Per-cetntftge. 1840. 

Of tbc Males mamed who cannot write. . . 26*40 
Of the Females married who cannot write 59'4S 


1841. 

ai-ao 

57*46 
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MHhttn the Sight TVttwiA^. 


ar r , 

Birtha. 

P 

1840. 

1841. 

Male 

% 

6569 

6066 

Female 

Xotal « t.a4«a.4»4ta4« 

11801 

10688 


Twhimmi. 


tllaSsiOOatiOli. 

M 

m 

Pronortien to the totm 
Ifumber of filrtbst 

1840. 

1841. 

Ttital Numb0»r Twills iaetu.*. 

ggi 


Bdtt(^akoneht 



Vii.— 


■ 

Propottioa to the total 
Number of Twinbf 

B 


Female TWIqs 

TWias, being one of eithw see . 

34 

84 

47 

K 

Being as one In 

3*38 

3*38 

2*42 

3*11 

2*83 

3-02 


Proportion of Births to the Popvlation. 


1840. 

Hulme one in 23*32 

1841. 

Ardwick ..one in 21*30 

Salford ... 

Hfiilmft ^ ... 22*00 

Ardwick 

Salford 22*43 

Pendleton tasee«as«a«eetas|«(s) a*. ^*^7 

fUtancfiP&fpp 24*7.S 

Chorlton>upon'Medlock 20*06 

Manchester 26*82 

Cheethotn with Critmfisali . ... 3475 
Broughton..ii 1.. ... 30*83 

!n the above mgfat Townships 25*92 

Pendleton 25*07 

Chorlton*upon>Medlock ... ,... 26*25 

Cheetham with Crum|iiia!l . ... 31*63 
BltHlgbtOn ... 83*fi7 

In the above mght Townships ^4*21 


Proportioh dT BiKhs totitt tS'eatafe Population, 1840, 18*54; 1841, IS'65. 
Proportion of Ill^timate Birtim iu total Birtb»» 1840, 21*26; 1841, 20*47. 


PH^^trihhn Births to Ifeatks. 


1840. 

BM)Ui Devtiii. 

Manchester fs 100 to 04^58 

Salford «4aaif iliiaa«s«4a0i|4el 100 72‘80 

Ardwick 1Q0»>< 60^36 

Cborlton>up 0 U.Medloek « 100 0770 

Cheetham with 100 «i 64‘&d 

100 ... OpfO 

Broughton 100... 68*^ 

Pendleton 100 ... 00^ 

The above dght tWo'tb. it 100 to 8l*43 


1841. 

dutlkR. DoKth*. 

Manchester «.< at 100 to 78*.35 

Salford 100 ...66*80 

Hulme 100 ...66*72 

Ardwkk..... 100 ... 6.’i'37 

Ohtiritoo^iipoiwMedlock 100 ... 64*26 

PondietoO 100 ...62*50 

Cheetham 100 ...63*40 

BrOllgJlloh 100 .‘..48*67 

Thi above dght ToWnsh. is lOO to 71*0^ 


Proportion of Male Deaths to Male Population, 1840, 20*17; 1841, 31*90. 

Proportiod of Female Deethi to Female Popaiatien* 1840, 34*73; 1841, 35*41. 
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Pr^ipnHiaiH iff total JDedhi t» Mai Popakawm 

1840. 1S41. 

Manchester. in 26’36 Manchesteru.t.«..t..«i>t.i..>.oiie in 31*59 
Salford ...<>>•< <.• 39‘47 Ardwick ... 39*58 

Ardwick 34*88 Hulxnea.^i 32*98 

IHiiiiiiic 4 1 1 • 4« a I 38*]D Sftlforcl* • • a A 1 1 • a 4 * • • * • * 4 • « t • • i • H • • *«• 33*38 

Chorlton>upon«*Me4iock aaa 4k« 38*65 Cborltoii.>upeo>Medlock .i. ... 39*30 

Pendleton ... 45*39 Pendleton aa4i4l*b4|4a4a>«a*aa« ••• 40*11 

Chcetham with Crumpsall . ... 53*49 Cheotham with Crumpsall 59*94 

Broughton 83-SS Broughton 68*98 

In the abovd'Sight fownshipA 81*83 In the above eight Townships 33*64 

Comparative per>centage of DeithA St deferent wges in 799 Spinsters, 1746 Wives, 
and 993 Widows, for the years 1840*-4l. 

Note. — B mtdes the atidre AtSt Woma. thSlil Were 383 entered M *‘ unknown}” with Mttrence to their de- 
sigaation aiB Hpinaters, Witefc, or WidoWva These, therefore, hm been omitted in the mllowing Tabic* 
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On the Roisters of the CdUmuae Chureh of Manchester, By the Rev. 11. 

Farkikson, B.D. 

Mr. Parkinson commenced his observations by giving a brief outline of the vari- 
ous laws which bad been enacted for enforcing an accurate system of r^istration. 
The registers of the parish of Manchester commence in August 1573, and are con- 
tinued to the present time, with the follbvring exceptions : — one leaf for the year 
1589 is lost, and during the period of the Commonwealth a chasm occurs in the regi- 
sters for eight years and nearly three months. 

The number of Baptisms, Marriages and Burials recorded in the Register-books of 
the Collegiate Cnurch, Manchester, from their commencement in the year 1573 
to the end of the year 1841, showing the. total amount ev«y . twenty years. 



— ■ » 

Manaageti. 

Burials, 

From 1573 to 1580 (both inclusive) 

1,439 

367 

1,117 

1581 ... 1600 

3,992 

808 

1,670 

1601 1620 

5.145 

1,587 

4,001 

1621 ... 1640 

5,654 

1,644 

.5,700 

1641 ... 1653 

2,681 

634 

4,032 

1654 1661 (missing) 

1662 s.. 1680 (both inclusive) 

3,533 

IJtfO 

4,194 

1681 1700 

4,135 

1,587 

5,193 

1701 1720 

5,105 

2,701 

5,568 

1721 ... 1740 

8,144 

3,931 

8,2.38 

1741 ... 1760 

12,866 

5,587 

11,63:1 

1701 ... 1780 

19,7.50 

8,436 

1.3,806 

1781 ... 1800 

42,995 

20,888 

24,738 

1801 ... 1820 

59,823 

30,413 

20,604 

1821 ... 1841 

104,592 

53,316 

20,380 


279,914 

133,239 

140,864 


Baptisms 379,914 

Marriages 13.3,339 

Burials 140,864 


Total recorded 554,017 


Mr. Parkinton observed, that the mpst cpniplete portion of the registers is that 
of the marriages, which is perfect for the whole parish up to July 1837. Assu- 
ming that a nwriage mi^t be tidcon <<> r^esent sixty -five couples, or 130 indi- 
viduals, which is about thoRSual proportion in large towns (a number which he stated 
as closely approximating with the Cenuises of 1801, 1811, 1831 and 1831), he had 
constructed a table of Uie movement of the peculation. Prom this it appeared that 
the population of Manchester and Salford retrograded firom 1570 to 1600, advanced 
rapidly frqm 1600 to 1640, fell back by about one-third at or about the period of 
the Coeunonwealth, advanced to the point from which it had receded by the year 
1700, more than doubled itsdf in the next fort^ years, repeated this duplication in 
the next similar period, nearly trebled itself in tite succeeding period of twenty 
years from 1780 to 1800, advanced in proportion of three to two from 1800 to 1830, 
and has nearly doubled itself in the last twenty years. 


On the Ctimmal Statistics of Manchester. By Sir CHARtss Shaw. 

This paper consisted of a statement and analysis of cases misdemeanor brought 
before tne police of Manchester on Satuixhiys and Sundays from the 33nd of January 
to the 16th of June, 1842. 

1'he total number of priaaners within the period in 4i]uestion was 646, of whom 
440 were males and S06 femalm. Of tins number 330 had been out of employment 
an average of eight months and twehty-tive days previoiiS to their apprehension. Of 
the 336 persons who were in employment, 318 had received their wages on Satuiday. 
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Of the 646 prisoners, there were English 446, Irish 172, Scotch 14, Welsh 14. 

With regard to the influence of particular employments in disposing men to in- 
temperance, those engaged in laborious employments, as sawyers, smiths, carpenters, 
and porters, were much less addicted to intemperance than tailors and others engaged 
in sedentary occupations. Out of the 646 prisoners there were only seventeen fac- 
tory operatives. 

On the Vital Statistics ^ the Spinners and Piecers employed in the fine 
Coiton^Mills of Manchester. Ry Mr. Shuttleworth. 

Mr. Shuttleworth stated that the tables contained in his communication related to 
nineteen cotton-mills in Manchester, being the whole of the establishments in that 
town in which the spinning of fine numbers of yarn was carrie<l on. 

Tlie tables were delivered in evidence to the Factory Commissioners when sitting 
in Manchester, and verified by the affidavits of himself and the agents employed. 

The summary of the facts obtained was as follows 

The nineteen mills worked sixty-nine hours per week. They employed 837 adult 
spinners, of which there were 

8 under 21 years of age. 

184 from 21 to 25 inclusive. 


198 

... 26 to 30 

153 

... 31 to 35 

154 

... 36 to 40 

89 

... 41 to 45 

33 

... 46 to 50 

12 

... 51 to 55 

5 

... 56 to 60 


1 above 60 


837 

The united ages of these spinners was 27,367 years, giving thirty-two years as the 
average age of each person. They had worked in cotton-mills 19,133 years, which 
was equal to twenty-two years and ten months for each person. In the year 1832, 
255 spinners, or nearly 30 J per cent., were absent from work on account of sickness, 
an aggregate of 6296^ days, or an average of twenty-four and a half days for each 
sick person, or seven and one-third days for the whole number of spinners employed. 
Of the 837 spinners, 

621, or 74^ per cent., reported themselves to have ‘'good health, 

171 , or 201 per cent., reported themselves to have pretty good health/* 

45, or 5j per cent., reported themselves to have “ indifferent health/* 

The 837 spinners employed 3233 boys and girls as piecers, or something less than 
an average of four piecers to each spinner; and of these piecers 488, or 15 per cent., 
were relations to tne spinners. 

The number of spinners married was 707, rather more than 84 per cent. The 
united ages of the wives when married were 15,3761 years, equal to twenty-one 
years each. The number of years of the marriages was 7907 years and five months, 
equal to eleven years and two months for each marriage. In this period twenty-six 
ot the wives, or rather more than 31 per cent., were dead, and 681, or nearly 961 per 
cent., were living. Of the living, 

422, or 62 per cent., were reported to have “gqpd health,” 

151, or 224 ^ per cent., were reported to have ” pretty good health,” 

108, or 15^ per cent., were reported to have •* indifferent health.” 

The married spinners had had 3166 children, equal to four and a half to each mar- 
riage; of these children 1922, or 6 O 4 per cent, were alive, and 1244, or 391 per 
cent, were dead. 

Of the children alive, 1225, and of those who were dead, 1221 (making 2446, or 
77 t per cent), had never been occupied in any kind of work; 640, or about 22 per 
cent, of the whole, had worked in cotton-milH fi^nd fifty-eight, or near If per cent, 
had worked at other occupations. Out of the 640 who bad worked in mills, eighteen, 
or about 2J per cent, were dead; and of the fifty-eight who had worked at other 
employments, four, or nearly 7 per cent., were dead. The cases of distortion amongst 
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the 640 children were eightt or H P0* cent,, end there bed been teven oAses, or 
eomethtng more then 1 per cent., oi mutilation from machinery. 


On iM in J^nca^Mre tie Jtew^vtuM. 

tty Hbnrt AsHwonTH. 

Mr. Ashworth commenced his observations stating that they more particularly 
related to the Hundred of Salford, The deures on wnich he proposed to found a 
comparison of the past and present state of I^ncashire were taken from a Parlm> 
mentary return of the assessment for thn l4ind-4ax In 168S and the authorized 
statements of the county assessment for 1841. With raspept (p tbe progress of the 
population he had no returns previous to 18Q1. 

In estimatifig the assessment yalue pf property in 1693, he multiplied tho gross 
amount of the mnd'tax, witich was tfien 4s, ip the pound, by 6ve, which he considered 
a very close approximation to the real annual value of the property ip the county at 
that period. 

The followii^ table, ednstrufted by Mr. Ashworth from the above data, shows the 
comparative increase in the several Hundreds of Lancashire- 


Hundrediiv 

BBBI 

la 1841s 

Ii^creMoper cent. 

Lonsdale.^ 

Amoutidemesa 

Leyland 

,£ 8 di 00 

10,888 

mi 

11 , ih 
25 M 

35,642 

^ £ 301 , 98 ? 
364454 
198.868 
497.541 
«. 708 , 2 »? 
2 . 134,025 

£ 3,500 

3,500 

3,500 

4,400 

10,400 

5,900 

Blackburn ...... 

Salford 

Wc«t Derby 


£ 95,242 

£ 6 . 192,067 

£ 6,300 


Rowing an inprease ip thn agriculturu} Hundreds of Lqnsda)e, Apiounderness and 
Leyland* of ?§00 per cent., and in the three rernmning Hundreds of 7000 per cent, 

The following table shows the increase in various Towns and 'fownships. 


Kim cd Plftccft. 

Value In 

Value m 1841, 

Increase per cent 

<%a9rlt(UM>n-,ldadk>ok .. 
Hnlme 

Cbeeiham 

Heatou^orris 

Brout^ton 

Peadletep , 

OrtimpssU 

Rnsboltne 

MoasSide % 

Orest Deteu 

little froiton 

4ifM’»***»«**M*** 

Heap 

Kearsley 

Vamworth 

Bdgewortb* 

Wardleworth . 

8potland 

Asbtei(<imder..l<yne .... 

£ r. dr 
256 4 2 
153 10 5 

iii.S I- 

213 18 4 
4^ 0 0 

IS 0 

1^ e 8 
868 12' it 

98 6 3 
U6 13 4 

61 9 2 
169 0 0 

3»o 14 7 
287 9 7 

91 14 f 
265 u r 
56 4 7 
141 10 0 

81 4 2 
300 8 9 
634 9 7 
1£48 0 0 

£ 

*7|*7|8 

^88^ 

724,748 

43^175 

83£56 

48,160 

13dl87 

18£91 

9i,9l5 

.P 

107,800 

16,200 

41,652 

lyo^f 

4|ll6 

39.486 

58,796 

143.803 

£ 

53.000 

49.000 
WdiOO 
20,100 
18,100 
17,900 

16.000 

14.700 
13,200 
13,000 

10.400 
8,100 

84,388 

85,390 

24,000 

87 400 

hIsoo 

15.700 

16.400 

12.700 
18,^ 
13,100 
11,200 
10,600 


















TBANSACTION8 OF THB SECTIONS. 


9S 


In oeptun other tavn>> eome of «rhieh lie rontignous to those contsinfid lit the last 
list, the average incroese hg* not ^xpeedod 9100 per pept., as the following table will 
shq^^. _________ 



Yalup m 

ValvA in 1841 1 

IttcrcfMw pe? epnt. 


£ •. d.' 


£ 

Chorlton-cum-Hardy 

236 15 0 

4579 

1900 

Blakeley 

364 19 7 

7873 

9100 

Garton 

435 11 3 

9340 

2100 

Mpstpn a. 

196 2 11 

6743 

2900 

Burnage 

80 15 5 

9418 

3000 


8U 5 5 

87 5 0 

9565 

3000 

Ashworth 

1428 

1600 

1800 

liongwoirth 

55 2 11 

1038 

PJextoti 

990 12 11 

6412 

1800 

Reddish 

343 0 0 

6503 

1900 

Denton.,.,* 

878 0 0 

7890 

2000 

Urmston 

904 9 7 

4174 

2000 

Lostodc 

Mivjpgton 

loa 4 7 

2944 1 

3m 

2100 

111 12 )1 

2100 


4s an instance of the increase of tho value nf land in the vieiijit^ of large towns, 
Mr. Ashworth cited the townyhip of Choriton‘tuppn''i^edloeh (adjoining Manohestev). 
The assessed value of the township was in 1814 jn }8S9 6^644/-i and ip 

1841 137, 641 A I the increase j^e^een 1699 and 1841 is shown |n the second table. 

To show the advantages arisidg from alocalit}' beeoming the seat of mannfaoturea, 
the case of West Houghton nifd Staley Bridge wa* cited. In 1819 one of the first 
power-Ippm factories in England was established in the township of West Houghton, 
near Bolton, and in the same ypar destroyed by rioters. That species qf manufac* 
tuie being thus driven fi'om that district was established at Ashton and Staley PHdge. 
The assessed yalne of the pfU'ifh of Ashtpu-under^Lyne waH in 1815 33,448f., in 1841 
ll3,803/. At West Hongqtpi) the value of that township was ip 1814 7377 (., in 
1899 9564/, in 1841 10,97^. That township was now the poorest of the twenty* 
four ceniprised in the Bolton Union. 

The Forest of Rossendale, containing an area of ehou| twenty-four squ^ miles, 
in the early part of the sixteenth centpry contuned 80 souls, it was now increased 
to upwards of 21,000, and land used exclusively for farming purposes had been re- 
cently let for upwards of ten times the rental it fetched a century a^* 

With respect to the population, of Lancashire, in 18Q1 this was ^9,464, in 184) it 
was 1,667,064. 


On thfi Crimimi of Iinncafhirf* By Mr, HopiuNa. 

Mr. Hopkins stated, that since the year 1789 the number of persons executed Iq 
Lancashire was 960 ; of that number ten were females. Tlie greates) number of exe* 
cutions took place in the years 1801 and 1816, when they amounted to twenty, 
There were no executions in 1783, 1793, 1893, 1887, and the th>‘ce last years. In 
April 1838 one person had been executed at Kirkdale, and this was the only execu- 
tion which had taken place in Lancashire within the hist six years. 

The crimes for which the parties had been condemned were, for 


Uttering forged notes 64 

Forgery 13 

Murder 88 

Burglary 48 

Robbery 53 

Horse-Stealing 9 

Malicious shooting 9 

Returning from transportation 9 

Seducing a soldier 1 

Various ofihnces 45 


960 
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On the Industrial and Training School about to he erected in the neighbour^- 
hood of Manchester. By Mr. Gardneh. 

The projected building will be erected at Swinton, in the vicinity of Manchester, 
for the pauper children in the three Unions contained in the parish of Manchester. 
The building will accommodate 1500 children. Twenty-three acres of land have 
been taken dn aiMition to the ground required for the building, in the cultivation of 
which the children will be em^oyed. 


On the Influence of the Factory System in the development of Pulmonary 
Consumption^ By Mr. Noble. 

Mr. Noble prefaced his observations by a statement that the opinions of medical 
men were at variance as to the effect of the factory system on the health of the 
operatives. 

In Manchester and Salford, according to the census of 1831, there were resident 
49,392 families. The total deaths registered in 1839 amounted to 9223, of which 
1464 were recorded as 4iaving been from consumption j that is, about one death 
from consumption to every thirty-four families ; and in the total deaths from all 
causes, three from consumption in every nineteen. 

In Essex, with a population of 62,403 families, the deaths from consumption in 
1839 were 1201, and the total number of deaths 6352; the deaths from consumption 
being less by about 250 than in Manchester, although the population of Essex in 1831 
was 13,000 families above that of Manchester. The cases of consumption, however, 
were fewer, relatively, m the factory district than in agricultural Kssex, being in tlie 
latter as four in twenty-one, in the former three in nineteen. 

In a district embracing Cambridgeshire, Huntingdonshire, and the southern parts 
of Lincolnshire, and comprising a population of 67,351 families, in 1839 the deaths 
from all causes were 7306, and those from consumption 1308, or nearly one in 
five^ showing, as in the case of Essex, a much lower rate of mortality than 
of these districts, but a greater relative proportion of deaths from pulmonary com- 
plaints. 

Mr. Noble then compared other large towns where there were no factories with 
Manchester. In 1831 the population of Liverpool and West Derby was 43,026 
families; in 1839 the number of deaths registered was 9181, being only forty* two 
less than the number of deaths in Manchester. The deaths from consumption were 
1762, or about 300 more than in Manchester. 

In 1831 the population of Birmingham was 23,934 families; in 1839 the number 
of deaths roistered was 3639; those from consumption being 668, being again a 
smaller relative proportion than in Manchester. 

In 1831 the metropolitan districts contained 373,209 families; the deaths were 
45,441 ; those from consumption 7104, being in the proportion of two to 105 fami- 
lies, or three out of nineteen deaths from all causes. 

Considering that the township of Manchester contained a fair proportion of the 
factory population^ Mr. Noble jiad examined the registers of deaths from consump- 
tion for the year^ 1838, 18^^ 1840, limiting his inquiry to the ages between fifteen 
and forty. In these three years he found that, with a population of about 160,000, 
and with an average of 6000 deaths from all causes annually, there were IHl 
registered deatfis from consumption; of these 174 were of persons working in 
factories. 

The factory operatives were divided thus:— 


l^inners 45 

Winders 49 

Piecers gg 

Rulers 15 

Carders H 

Frame-tenders. II 

Not specified IS 


174 
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The ages of the 1141 deaths from consumption were, — 

Ages. Deaths. 

15 and under 20 195 105 

20 ... 25 

25 ... 30 260 

30 ... 35 22.1 1 

35 ... 40 220 }^^^ 

A table compiled by Sir .Tames Clarke from certain mortality returns of Berlin, 
Chester, Carlisle, Paris, Edinburgh, Nottingham and Philadelphia, gave the follow- 
ing proportions 

Ages. Deaths. 

15 and under 20 99 in every 1000 

20 ... 30 285 

30 ... 40 248 


From these and other facts omitted in this abstract Mr. Noble drew the conclusion, 
that manufacturing habits do not exert any unusual influence in the production or 
premature development of pulmonary consumption. 


Oh Vital Statistics, with remarks oh the Injlaeiice which the Atmosphere exerts 
over the rate of Mortality^ By Dr^ Ashton. 

After noticing that a great diminution in the rate of mortality had taken place in 
Europe within the last fifty years. Dr. Ashton called attention to the fact, that, not- 
withstanding the large town population, the average mortality of England and Wales 
was much lower than that of most other countries in Europe. He then showed the 
importance of proper ventilation in dwelling-houses, and the evils arising from a 
want thereof. 


Oh the Destitution and Mortality of some of the great Towns of Scotland. 

By Dr. Alison. 

Dr. Alison, in confirmation of statements made by him at the Meeting of the Asso- 
ciation at Glasgow, stated, that in the early part of last winter it appeared that 
at Edinburgh 21,600 persons, in a population of 137,^00 (excluding the garrison of 
the castle), were in a state of utter destitution, and were recommended for gratui- 
tous relief to a committee appointed to distribute a charitable fund raised by sub- 
scription on the birth of the Prince of Wales. In addition to these, 5000 more, 
who weixj not so miserably destitute, were recommended for relief in the way of 
provisions and fuel at a reduced price. To the 21,600 are to be added the inhabit- 
ants of the three workhouses and of the House of Refuge, making a total of above 
23,000 persons out of 137,200, or 16'8 per cent., who during at least a part of the 
year ** of necessity must live by alms.*' Of this number not above 7690 ^^0 admitted 
as paupers to legal relief, so that 16,000, or 1 P6 per cent, of the population, daring 
part of the year have no lawful means of .subsistence. 

In the several epidemics which had taken place in England since the English 
Registration Act came into force, he could not find that the annual mortality in any 
of the towns had ever exceeded I in 30. In Glasgow the mortality had reached this 
amount on an average of five years ; and in 1837 it had been 1 in 24, exceeding that 
recorded in any year in Liverpool by 25 per cent. 

Dr. Alison stated that in a communication made by him to the London Statistical 
Society as to the mortality at Edinburgh and Dundee, there had been an error for 
want of the proper deduction for still-born children, but that after making that de- 
duction, the mortality at Dundee in 1836 (the worst year of epidemic fever there), 
appeared to be 1 in 30*1, equal to the highest recorded at Liverpool, a town nearly 
four times larger; and the mortality in Edinburgh in 1837 appeared to be 1 in 27'4, 
exceeding the highest recorded in Liverpool by nearly 10 per cent., and the highest 
recorded in London by 19 per cent. 

With respect to tlie greater liability of the Scotch towns to suffer from contagious 
fever. Dr. Alison stated that the highest mortality from that cause recorded in En- 
gland was 7’7 per cent, of the whole mortality, and that only in London and Man- 
1842. n 
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Chester, and only for one year (the general proportion being about 4 per ceiit.)» vrlnlst 
from documents obtained by Mr. Watt, it appeared that of the whole mortality in 
Cilasgow in 1837 tliat from fever was above 20 per cent., in Dundee in^ 183(> lo per 
cent., in Glasgow on the average of the last five years 13*8 per cent., in Kdinburgh for 
the last three years 9-2 percent,, in Dundee for the last three years 8*4 percent., in Aber- 
deen for the last five years 14*2 per cent., and in Edinburgh last year 10*27 per cent. 


On the Statistics of Plyviouih* By Henry Wooelcomue, 

Numerous particulars relating to the progress of population, the municipal go- 
vernment, the progress of crime, and local improvements of Plymouih were stated 
in this paper. It is a continuation of a paper communicated to the Association by 
Mr. Woollcombe at the Meeting at Plymouth in 1840, and will form part of ii 
'History of the Past and Present Condition of Plymouth.* 


On Loan Funds in Ireland. By Henry John Porter, F . S . S.y 

Tandrayce^ Ireland. 

This paper was a continuation of the account of tlie operation of the Loan Funds 
in Ireland, read before the British Association at the Meeting at Plymouth in 1841. 
Since that time the following increase has taken place. There are now of tlmse in- 
stitutions in Ulster 78, in Leinster 103, in Munster GO, in Connaught 27, in all 
Ireland 2G8. 

The amount of money lent in 1841 was, in Ulster, 572,0004 ; in Leinster, 512,0004 ; 
in Munster, 262,0004 1 in Connaught, 90,000/. Total, 1,43G,0004 

The number of loans granted was tu Ulster, 149,0004 ; to Leinster, 1 42,0004; to 
Munster, 98,0004 ; to Connaught, 30,0004 lotal, 409,0004 
The profits, after paying all expenses, were, in Ulster, 583G4 ; in Leinster, G791/. ; 
in Munster, 2802/.; in Connaught, G454 I'otal, 1(>,0744 

The number of persons who had invested their savings in these societies was, in 
Ulster, 1528 ; in Leinster, 1824 ; in Munster, 941 ; in Connaught, 235. 1’otal, 4528. 


On the Monts dc PiSte in Ireland. By H. J. Pouter, F.S.S. 

This paper was a continuation of communications made by Mr. Porter at the 
Meetings of the Association at Glasgow and Plymouth. Mr, Porter stated that the 
total capital invested in these establishments was 2G,8834 *i'he number of articles 
taken in pledge in 1841 was 351,408, on which the sura of 61,9444 had been lent in 
sums varying from 30^. to less than 1^. 


On the Commercial Statistics of France in 1840. By the Bev. II. L. Jonen. 

From this paper it appeared that the total amount in value of the trade of France 
(exports and imports included) in 1840 was 2063 millions of francs, an amount 
greater than in any previous year. 

In 1826 the total trade (exports and imports included) was 1126 millions of francs. 


In 1836 1876 

In 1839 ......... 1950 


giving an increase for 1840 of 113 millions of francs. 

The principal increase was in the imports (which at no former period had ex- 
ceeded 1000 ratllioDs, but) which in 1840 amounted to 1052 millions. The exports 
exceeded those of 1830 by eight millions. The fecial Commerce** of France (tlmt 
is, the produce of her own soil or manufactures exported, and the articles imported 
for her own consumption, and included in the 2063 millions) was, in 1840, imports 
747 millions, exports 695 miiitons ; total, 1442 millinns. 

Out of the total trade for 1840 the exports and imports by sea amounted to ^ir481 
millions, or about 71^ per cent., and those by land to 682 uiillionB, or about 28^ 
per cent, of the 2063 millions. 

Of the imports and exports by sea, 705 inillions, or 48 per cent., were effected in 
French bottoms, and 776 millions, or 52 per cent., in foreign bottoms. Of these 
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amounts 767 millions, or 51 per cent., were from or to European countries, 682 
millions, or 39 per cent., from or to countries out of Europe, and 142 millions, or 10 
per cent., from or to Erencli colonies and fishing establishments. 

Mr. .Jones concluded his paper hy a long series of tables compiled from the pub- 
lished official accounts of the French Custom-House, showing all the details of the 
general and special commerce of France with England and the United States, and 
the full details of the silk and cotton trade of France with all nations. 


On the Advantages arising from Spade ITushandrg and Agricultural Kdu- 
eat ion. Bg Mrs. Daviks OinuiaiT. 

In this communication, being a continuation of that made at Plymouth, Mrs, Davies 
Ciilhert stated, that by careful weeding, manuring and cultivation of the land, some 
of her tenants raised forty bushels of wheat per acre, and were paying double the 
rent which she had received for the same land when it was in large farms ; and that 
out of one hundred and twenty-four tenants among whom the land was now divided, 
not one had fallen a single farthing into arrear since 1830. 

VVith regard to an Industrial School founded under her patronage, it appeare<l 
that the schoolmaster paid yearly eleven pounds for his dwelling-house and school, 
anel three pounds per acre for three acres of land. His school consisted of twenty 
boys, of the average age of eight years, who worked for him at out-door labour three 
hours a day in return for three hours’ instruction in reading, writing and accounts. 
Such labour amply rewarded him for the instruction he gave them. 


On the J)ifcrmres of the Quality of the 3filk of Coivs for the different pur^ 
poses of 31ilk (tnd Cheese^ fmmerically esrpressed. JBy G. Wkbb Ham- 

Mr. Webb Hall stated the result of a number of experiments which had been made 
with ii view' to ascertain the relative richness of the milk of different cows, from 
wliich it appeared that the variation was much greater than was usually supposed. 


On the (Jomiyarativc Statistics of the Universities of Oxford and Cambridge 
in the liUlh \ 9th Centuries. liy Jamkjs IIeywood, U.K.S. 

Mr. Heywood had compiled part of this paper from a list of the number of persons 
w4io had received the degree of Bachelor of Arts at Oxford from 1518 to 1980, in 
the Ashmolean Library at Oxford, and a list of tlie number of person? who had 
obtained a similar degree at Cambridge from 1499 to 1658, in the library of the 
British Museum. 

The number of degrees of Bachelor of Arts conferred in Cambridge, — 


In 1500 was 7 

In 1530 40 

III 1560 60 

III 1590 154 

In 1600 167 

In 1620 271 

In 1628 315 


From 1628 to 1658 the numbers decreased; the annual average from 1648 to 
1658 being 174. 

The lists of similar degrees granted at Oxford and Cambridge from 1830 to 
1840, showed that during the last ten years the increase had not been above the 
immher of B.A. degrees granted in 1628, and other years in the early part of the 
first quarter of the 17th century. 

The number of B.A. ilegrces granted at Cambridge in 1630 was 291 ; in 1635, 
275; and in 1640, near the time of the civil wars, only 240: in 1830 it was 324 ; 
in 1835, 314: and in 1840, 339. 
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Contributions to Academical RiaHstics^ continued from 1839. By the Bev^ 
Baden Powell^ M.A.^ F*R.S.y Savilian Professor of Geometry at Ox- 
ford. 

The author in this paper continued the table communicated by him to the British 
Association at the Birmingham Meeting in 1839, with the addition of a column con- 
taining the number of candidates for the examination. 

University of Oxford, 


Year. 

Matriculated. 

Candidate! 

for 

Examination. 

- - 

Passed 

Examination. 

Ol 

Classical. 

Rained Honours. 

Mathematical. 


1839 

404 

374 

245 

86 

26 

12 

1840 

390 

419 

323 

97 

22 

6 

1811 

441 

399 

272 

105 

27 

14 

Mean . 

4ia 

397 

280 

96 

25 

10 


Obtained Degrees. 







civil 1,-iw. 

Year. 

n.A. 

M.A. 

Divinity. 

Medicine. 










Ordinary. 

Honorary, 

1839 

254 

179 

16 

4 

7 

16 

1840 

288 

177 

13 

5 

11 

1 

1841 

286 

179 

27 

2 

13 

9 

Mean . 

276 

178 

18*6 

3*3 

1(K3 

00 


The general results are very nearly the same as before. 


MK.CHANICS. 

Abstract of a Lecture upon the Atmospheric llaxUvay^ prepared at the request 
of the Council for the Twelfth Meeting of the British Association^ and de- 
livered in theAthenoium of^ Manchester on ihelivenmg of Monday^ the 21 fh of 
Jum^ 1842. By Charles Vignoles, Civil Engineer^ F.R.A.RyM.ILLA,y 
M»Inst. C*E,^ mid Professor of Engineering in University College^ London, 
The system of producing motion on railways by means of the pressure Of the 
atmosphere, had acquired the popular designation of the ** Atmospheric Raihvay; " 
and it was the growing interest felt in the public mind for this new application of 
one of the very simple powers of nature to the uses of man, which had led the 
Council of the British Association to suggest the delivery of some public exposition 
of the principles on which it was based, and which had induced and perhaps justi- 
fied the Professor in coming forward to attempt an illustration of the very ingenious 
contrivances which had brought these principles into practical effect. When the 
enormous cost hitherto incurred in the construction of railways was considered, as 
well as the heavy daily expenses* in working these lines, it was not singular that 
efforts should have been directed to some means of producing similar useful results 
in a more economical manner. 

A brief history of the discovery and gradual improvements of the first invention 
was gone into, tracing back the original thought to the celebrated Papin ; in suc- 
ccssion, long afterwards, came l-iewis, Vallance, Medhurst, Pinkus, and lastly Clogg, 
all well known as active inquirers into this subject. But it was shown to have been 
Medhurst, who, about thirty years since, first gave to the world the right idea of 
connecting the body in the pipe or tube, directly acted upon by the atmospheric 
power, with a carnage moving along exteriorly; and that to one (already well known 
to science ^ the practical appUer, economically and on a large scale, of Gas for the 
illummation of Urge buildings and towns), viz. to Clegg, was due the merit of having 
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worked out the suggestion of Medhurst to practical utility^ in a way at once simple^ 
efficient and capable of enduring the rough usage necessarily attendant on constant 
and rapid motion. 

Reference was then made to certain of the drawings and sections represent ing> 
drawn to the full size, an atmospheric apparatus etjuivalent in power to an ordinaiy 
locomotive engine, but occupying much less space- It is described to be a cast* 
iron pipe or tube of twelve inches in diameter, laid, in lengths like water-pipes, be- 
tween the railway bars, and attached to the same cToss-slcc]>ers which support 
them ; on the upper part of this tube is a narrow longitudinal slot or opening, 
covered by a valve, th^ peculiar mode of opening and closing down and sealing 
whereof constitutes the ingenuity of the contrivance. The valve is a simple flap 
of leather,, one edge of which is fastened down, so as to act as a hinge ; the upper 
surface of the leather being plated in successive links with flat barwon, and the 
under surface also plated, but with Jinks of a segmental form, to complete the inner 
periphery of the tube when the valve is closed down. In the tube moves a piston, 
made air-tight by one or more leather collars ; at the end of the rod of this piston 
is a counterweight, to keep the rod parallel to the axis of the tube : a connection is 
made (by one or more plates of boiler-iron of sufficient size and strength, and called 
the coulter,) between the piston-rod and the perch of a leading carriii^c or guiding 
truck, in front of the train moving on the railway. In practice, the piston being in 
the tube, and at some little distance in advance of the opening of the valve, through 
whigh the coulter passt?s, a vacuum, more or less perfect, is made in that part of the 
tube in of the piston by an air-exhausting- pump worked by a steam-engine or 
other stationary power ; the air enters by the open valve, and presses at once and 
directly at the hack of the piston ; the opening through which the coulter passes is 
raised only for a few feet- length at a time, and the valve is rapidly closed down again, 
as the piston, carrying forward with it the train, moves on ; and being closed, the 
edge of the valve-opening is hermetically sealed up, and the tube rendered air-tight 
by a composition of bees'-wax and tallow, varied in certain proportions, according to 
season and cUiiuite : this composition is lai<l at the valve-edge, in a groove, into which 
it is pressed by a copper slide, kept just warm by heated charcoal in an attached box. 
The whole of the mechanical arrangements of rollers, heater, &c. are very far from 
being complicated, not liable to get out of order, and easily adjusted when deranged ; 
the operation being completely cdTected when the carriages travel at exceedingly 
high velocities, as has been repeatedly done, leaving the tube ready to be again ex- 
hausted of its air, and allow the next following train to be impelled by the atmo- 
splieric pressure. In familiar illustration of the principle on which the piston-rod in 
the tube connects through the valve with the carriage outside, the movement of an 
ordinary ])cncil sliding in its case was referred to. 

One leading characteristic of tliis new system is that of substituting stationar\’' 
for locomotive power, and in this substitution the advantages will in many ciises 
be great. Even the old system of stationary power, connected with all the obstacles 
of roj:)es, sheaves, &c., has still its supporters, both where passenger as well as mi- 
neral traffic have to be carried on : but with the numerous economies which might 
be combined in the atmospheric system, the stationary engine, with steam or water 
03 a prime mover to work the exhausting-pump, may once more take the field 
against the locomotive. This stationary power is to be erected at long intervals on 
the line of railway, and may certainly be placed at three or four miles, and pro- 
bably at five, or even six or seven miles apart, working the exhausting-pump, which 
will be connected by branches with the main tube lying between the rails. 

The air being drawn out by the pump, a certain amount of vacuum is produced 
in front of the piston, creating a corresponding pressure on the opposite side of it, 
being about half a lb. on every square inch of surface acted on by the atmosphere, for 
every inch rise of the barometer. In the ordinary practical working of the apparatus, 
the usual amount of vacuum obtained may be taken at that corresponding to 16 to 
18 inches of mercury, or 8 lbs. to 0 lbs. per square inch ; and experiments have fully 
proved that the whole, or very nearly so indeed, of the pressure due to the degree of 
exhaustion is obtained. 

The measure of the power for producing motion is the product of the transverse 
sectional area of the tube in square inches, multiplied bj’' the number of lbs. pressure 
due to the vacuum ; various tables of these powers were exhibited, both for horizon- 
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tal railways and for lines of every degree of acclivity » indicating also the respective 
corresponding loads, in tons, which may be taken. Thus from a tube of 12 inches 
diameter, with an 18-inch vacuum, or 9 lb®, pressure per square inch, there is ob- 
tained an atmospheric power of fully 1000 lbs. ; being equivalent to the average aiU 
lienve power of a locomotive engine ; and this power, with every deduction for fric- 
tion and resistance of various kinds (all which w’erc specified and tabulated), will 
propel 46^ tons, or 10 carriages over a horizontal railway ; and 9^ tons, or 2 car- 
riages up an inclined plane of so steep a gradient as 1 in 28. With larger tubes and 
greater pressure more power could be generated, and of course greater loads pro- 
pelled. These representations were not based on theory only ; they were the results 
of the working on a piece of experimental railway for the last two years and up- 
wards on the^est- London line at Wormw^ood Scrubs, only a few miles from the 
metropolis. Whe tube at this place is only nine inches diameter ; but there will be 
a most complete practical demonstration on a larger scale shortly, on the opening of 
an extension of the Dublin and Kingstown railway to Dalkey, now constructing upon 
the atmospheric principle ; the tube thereon would be 1 6 inches diameter, the incli- 
nation of the railway being about 1 in 110 ; the stationary steam-engine, exhausting- 
pump, &c. calculated to propel thereon heavily laden passenger-trains at extremely 
high velocities. 

Reference was made to another peculiarity of this system If it were requisite to 
turn on a lathe with care and scrupulous accuracy the insides of the tubes, the ex- 
pense would exceed any reasonable limits ; but a simple cutter is all that is necessary 
to pass through the pipes on coming out of the fou nil ry- sand ; they are then placetl 
in a proper receptacle and raised to the temperature of melting tallow ; in that state 
a mop dipped in tallow is passed through the tub(^s, followed up by a wooden pis- 
ton, which spreads the unguent in a complete coating, producing an even interior 
surface i by frequent passage of the working piston, this tallow lining, or tinning, as 
it were, becomes perfectly smooth and nearly as hard as plaster of Paris, ancl no 
doubt aids considerably in preventing atmospheric leakage, causing the piston to 
work, practically speaking* in a tube of tallow, but protected by the iron pipe or 
casing. 

With regard to the velocity attainable by trains impelled by atmospheric pressure, 
it may be said to be independent of load or gradient ; in fact it is almost strictly 
regulated by the proportion between the area of the tube and that of the exhausting- 
pump } that is, by the velocity with which the air is witlidrawn from the tube by the 
pump. The exhausting-pump piston will travel at tlie same speed us the piston of the 
steam^^engine working it, viz. not exceeding three miles an hour ; if the trains are re- 
quired to run at the rate of thirty miles per hour, then the transverse-sectional area 
of the air-pump must be made ten times that of the tube, and engine power must be 
provided accordingly ; and so of other velocities. This is independent of the load ; 
and gravity being practically an equivalent augmentation of the load to be moved, it 
is consequently also independent of gradient. The tables exhibited were calculated 
for vai'ious velocities, supposing there was no atmospheric leakage ; this must be 
provided for, and is computed to require additional engine-power to the extent of 
six-horse for everj" mile of pipe ; the chief leakage being at the longitudinal valve, 
and therefore nearly constant, whatever the diameter of the tube. 

It is evident this is a superior mode of employing stationary power, since 
there is nothing to be propelled or moved but the carriages, and nearly the full 
dynamic effect of the force generated is obtained. On the locomotive system, half 
the load, on the average of all trains, consists of the engine and tender ; and in the old 
stationary system there is the weight of the rope, with the expense and friction of 
all the attendant mechanism, which is enormous ; and of this the Blackwall rail- 
way is a palpable example, although the rope-and-puiley system has probably 
been thereon carried to the greatest perfection of which it is susceptible. On the 
atmospheric system, there is substituted for a rope of hemp or wdre, a rope of air, 
which, without weight or friction, transfers a power that may be called inexhaust- 
ible and boundless; and there is thus obtained the maxitnum of useful weight 
carried with the minimum of resistance to be overcome. 

In pointiog out the table containing the several horse^powers of the stationary 
engines to work air-pumps of different diameters, and to create and sustain the 
vacuum in tubes of diffelrent sixes, an explanation was entered into of the tend 
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horse-power, which was stated to be now generally computed by all makers 
and purchasers of steam-engines from the diameter of the cylinder and length of 
the stroke, taking in round numbers each such nominal horse-power as capable of 
raising d0,000 lbs. one foot high with a given consumption of fuel : Watts^s old 
rule of 33,000 lbs. had long been abandoned, the principle on which it was origi* 
nally founded being now understood os incorrect, though after all it was but a con- 
ventional expression. The Commissioners who had been appointed by the Hoard 
of Trade to investigate into and report upon the atmospheric railway, had not even 
used Watts's rule correctly, and by^lus, and by reasoning and calculating on the 
exhausting-pump employed in their experiments as theoretically pe^'fect, and by an- 
other unintentional misapprehension, the horse- power stated in their report as ne- 
cessary to work tubes of certain lengths and diameters, was put nearly double the 
horse-power as understood by the practical engineer. Some of the other opinions 
and conclusions of the Commissioners were also adverted to and their soundness 
impugned. 

It was then pointed out, that by means of self- regulating valves of a very simple 
character, drawings and models of which were exhibited, the trains might pass on 
continuously without necessarily stopping a^: each stationary engine ; and it was 
also particularly observed, that it did not appear to be cither necessary or advisable 
to vary the diameter of the tubes at each variation of gradient ; but that the most 
convenient arrangement would be to have the tube or main by no means limited in 
diameter, and to work the different rates of ascent with corresponding degrees of 
vacuum ; and this might conveniently be done, as such variation of pressure scarcely, 
if at all, affects the speed of the train ; this, in fact, is one of the great advantages 
of the system, as the power expended in obtaining and kee])ing up tiie various degrees 
of exhaustiou will be in the direct ratio of the increase of ascent and no more. If it 
occurs that an inclination intervenes, sharper than could be advantageously managed 
in this way, a larger tube may be laid down in that particular length of the railway. 

A remark was made that the atmospheric system might be applied to any existing 
railway without interference with the mode of working with locomotive engines du- 
ring the operation. 

A peculiarity of this system was explained by diagrams, to the following effect : — 
Supix>se the travelling load to be fifty tons, the degree of vacuum necessary to ob- 
tain a given degree of velocity, producing a pressure of 10 lbs. per square inch on 
the piston ; so long as the loud is the same and the line level, the train will 
move with equal velocity, because the speed is due to the rapidity with which the 
air is pumped out of the pipe. Hut if the load be only twenty-five tons starting 
with the same pressure as with fifty tuns, the train then runs faster than the air is 
drawn out of the pipe ; the power behind being so great in the first instance as to 
force the load forward at an increased rate. Hut this does not last long ; the pump 
going slower in proportion tiian the train, the air gets packed up, as it were, in front 
of the piston, and becoming less rarefied offers greater resistance ; the velocity of the 
train, which is very great at first, gradually diminishes until the amount of vacuum 
becomes proportionate to the weight behind it, and then the train goes on uniformly. 
Again', supposing the train to start with a load which is rather heavy, with a pressure 
uf only five or six jiDunds, the air is then drawn out quicker than the load can follow, 
and makes the vacuum more perfect ; and thus the power increasing gradually, the 
train increiises its velocity until it becomes balanced with the vacuum. To ascend an 
incline may be called equivalent to adding to the loatl, and to descend, equal to dimi- 
nishing it ; when the train comes to an ascent it will reach the foot of the plane 
with a considerable velocity ; but its rate will gradually decrease as it ascends, 
until the power is brought up equivalent to the pressure, that is, until by the ex- 
hausting-pump going faster than the train, a power is generated sufficient to drive 
it up the hill. In coining down hill, the trains will start at the top with very great 
velocity ; but the air will immediately begin to act in front as a buffer until the 
pressure is reduced. The moment the train comes to the level, its velocity will 
immediately incivase ; and thus the speed is nearly uniformly regulated, wlmtever 
may be the inclination. 

In entering into the question of the ct^st of the atmospheric railway, several tables 
were referred to, and it was distinctly and unreservedly stated that from .£10,000 to 
£12>000 per mile was sufficient to constmet a line on this principle in most parts of 
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any country. Details were prepared to show this, drawn from actual estimates 
made for the purposes of determining the expense of the apparatus and railway under 
several greatly differing circumstances ; and the various economies contemplated were 
mentioned. It was also observed that the recent improvements and simplilications 
by Prof. Wheatstone of his electro-magnetic telegraph, had very greatly reduced the 
expense of that invaluable invention ; so tliat for this indispensable accompaniment 
of the atmospheric railway, no more than £l00 j)er mile would be required. Much 
stress was laid on the advantage of getting rid of the locomotive engine, which is a 
constant source of dangers and accidents, and has always been the cause of the most 
fatal ones ; at the same time additig greatly to the unprofitable weight of the train, 
and requiring everything connected with the present details of railway construction 
and furnishing ;to be proportionably large, heavy and expensive. Oh the atmospheric 
system, the rails, and upper works generally, the carriages, vehicles, stations, build- 
ings, and establishments, &c., will be all very much less costly. In laying out a 
line, it may be suited to the undulations of the country, and earth- work greatly re- 
duced; bridges, and ail other works of art, will be on a much smaller scale, not 
simply in the arithmetical proportion of their heights or breadths, but more nearly 
in proportion to the cubes of those dimensions ; and generally a saving in land, 
damages, &c. 

But the great paramount advantage is the perfect safety from collisions and 
similar accidents, on the single lines of the atmospheric system, which railways 
worked by locomotive engines, even with double lines, cannot possibly be free from. 

Reverting to the stationary power, it was stated that the adoption of other 
means than steam to work the air-pumj> and produce a vacuum in the tube, might 
ofteb be expedient and economical ; as water, where abundant, or where it could bo 
collected in reservoirs ; or -where trains were not constantly passing, a small steam- 
engine might be continually at work raising water to be used (over and over again 
if needful) at the stated times when the traffic had to pass, and a short experience 
would determine the exact quantity of water required to work a wheel for these given 
periods; and as the time necessary to produce the required exhaustion in any length 
of tube is probably the same that the carriage would take to travel over the 
same space, the exact measure of power to create and sustain the vacuum could be 
calculated. But it is clear that the importance of obtaining the very cheapest 
method of exhausting the tube would soon attract the attention of scientific and 
practical men. 

Allusion was made to the facilities which this system possessed of disengaging 
the train from the piston-rod moving in the tube; and also to the very short space 
in w^hich the train could be stopped, by the ordinary break, and by destroying the 
vacuum in front of the piston ; rendered still more easy by the absence of the vast 
momentum, which from the weight of the locomotive and the heavier carriages, 
is always an accompariiment of the present trains. 

A summary of the principles of the atmospheric railway concluded the lecture ; 
the Professor observing that the invention was but in its infancy, and that it was 
scarcely possible to appreciate the results, when further developments, practically 
brought out on a large scale, should bring this wonderful power still more withixi 
the grasp and command of man. 

Various models, drawings, tables, and formula? were exhibited to the meeting, 
and constantly referred to in the course of the lecture, of which they were intended 
to be illustrations. 


On Straight Axles for Locomotives, liy Professor Vignoles. 

He stated that an unfounded prejudice existed in favour of cranked axles, which, 
in his opinion, were inferior to straight ones in almost every point of view. With 
straight axles the cranks were thrown outside the wheels, which gave more room for 
the arrangement of the working parts ; and another great advantage was gained by 
lowering the boiler nearly fifteen inches, and thereb}^ increasing the safety of the 
engine, by placing the centre of gravity nearer the rail. The original expense of the 
engine and of the repairs was also much lessened. These advantages might be 
shown by a reference to the Dublin and Kingstown Railway. By introducing 
straight axles and outside cranks the expenses had been greatly decreased, no acci- 
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dent had ever occurred from breakage ; and such increase of room had been ob- 
tained, that they had placed the tender underneath the engine, thus fixing the centre 
of gravity as low as possible, and dispensing with the separate tender. By this 
arrangement they could run fifteen miles without stopping for water. He bad found 
much difficulty in introducing the straight-axled engine on this line ; and, in fact, 
the great obstacle in obtaining a fair trial for different forma of engines arose from 
the fluctuation in public pinion. Straight axles and cranked axles, four-wheeled 
and six- wheeled engines, wkd been used on dificrent lines, not ho mucli from the 
recommendations of the engineer as in compliance with the ojnnion of the several 
railway boards. Just now a prejudice existed against four-wheeled engines, as being 
less safe than six- wheeled, more liable to run off the line, &c., whereas he con- 
tended that the four-wheeled engine per se was not open to these objections. He 
believed that the principal advantage vrhich could be claimed for the six -wheeled 
engine was in the disposition of the weight on the wheels, and having tlic third pair 
of wheels and axle, in case of accident to either of the other pair ; and a consideration 
of the fatal accidents which had lately occurred on the Loudon and Brighton and the 
Paris and Versailles railways, would show that they arose from other causes, and 
had no reference to the engine having four wheels of six. He considered that both 
accidents arose from similar causes : in both cases heavy trains and two engines 
were coupled together, the smaller one leading ; from some cause a check took 
place, the enginc-inan shut off the steam of the leading engine, and the following 
engine, with the immense momentum derived from weight and velocity, struck 
against it, forcing it off the rails, and causing the overturn of the carriages. It was 
considered objoctioriablu to use an auxiliary engine behind a train, because, in case 
of any retardation of the engine in front, it cannot be checked in time to prevent 
great concussions of the carriages. Similar objections apj)lied to using two engines 
under any circumstances, especially when of unequal power. Many accidents had 
taken place in consequence of the breaking of cranked axles; and M, Kranvois and 
Col. Aubert, in their report to the French government, had remarked that the frac- 
tures of broken axles, instead of the fibrous appearance of wrought iron, presented 
the crystallized a[)pearaiico of cast iron, which they attributed to magnetic or electric 
changes in the molecular structure of the iron, caused by friction in the bearings and 
great velocities ; and in his opinion it wjis probable that the continual strains and 
percussions to which the cranked axle is subjected will account for the changes in 
tlie molecular constitution of the iron. 


On the Strength of hammered and annealed Idars of Iron and Hailway 
Axles, liy James Nasmyth. 

In locomotive engines the axle was the chief point of clanger ; and it was there- 
fore imfmrtant, both as a scientific and practical question, to determine the nature 
and habitude of iron when placed under the circumstances of a locomotive axle. 
Experiment was the only way to discover this, and he w^ould have wished to place 
iron under exactly similar circumstances ; but the short time intervening since 
the subject had come before the Section had rendered it impossible to do so. One 
opinion was, that the alternate .strains in opposite directions, which the axles were 
exposed to, rendered the iron brittle, from the sliding of the particles over each other. 
To illustrate this, Mr. Nasmyth took a })icce of iron wire and bent it back and for- 
ward ; it broke in six bends. He had suggested annealing as a remedy for this de- 
fect : in proof whereof he took a piece of annealed wire, which bore eighteen bends, 
showing an inq)rovement of thrt'e to one in favour of annealing. He should there- 
fore advise railway companies to include in tlieir specification, that axles should be 
annealed ; and w<)uld moreover most strongly recommend that where any doiiht 
existed as to a change for the worse having (from whatsoever cause) taken place in 
respect to deterioration of the tenacity of the iron of the axle, the simple but effective 
process of annvalmg should be had recourse to, which would be found to restore its 
original toughness ; he did not like the custom of oppressing engineers with useless 
Tuinutia* in specifications, but this was so useful and so cheap, that he thought it 
ought to be insisted on. To exhibit on a larger scale the cfi'ect produced on iron in 
our workshops, he showed a specimen of iron as it came from the merchant : 
being nicked with a chisel, it broke in four blows with a sledge, at the temperature 
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of 60®, with a crystalline fracture ; by raising the temperature 40® higher, it boro 
twenty blows, and broke with the fibrous or ligneous fracture ; so that the quality 
of iron was not the only circumstance to be considered eui inllucncing the fracture. 
Mr. Nasmyth noticed alio the injurious effect of cold swaging, as causing a change 
in the nature and fracture of the iron. Swaging was necessary in many cases; 
for instance, when an axle had collars welded on, these could not be finished with 
the hammer alone, certain tools called swages were usetl^from the action of which 
great condensation of the iron took place, and a beautHl polish was given to the 
surface, with what injurious effect he would show by the next specimen, which had 
been heated red-hot, and then swaged till cold ; it broke at one blow without nick- 
ing, and the fracture was very close and beautiful, like steel. This showed the fal* 
lacy of considering close fine grain a good test of excellence in wrought iron ; but 
moderate swaging was often necessary, and not injurious, unless where an over re- 
gard to finish carriiHl it to excess, j To prove that annealing restored the toughness 
and fibrous texture, a portion of the last bar was heated, and swaged till cold as 
before, then heated dull red, and left to cool gradually ; it bore 105 blows without 
breaking, as was shown by the specimen ; this proved that the fibrous structure was 
restored by annealing, and he therefore thought it should be insisted on in specifica- 
tions. The effect of heating to welding-heat was very injurious, unless the iron was 
subsequently hammered to close the texture ; a piece of the satne iron heated to weld- 
ing, and left to cool, broke without nicking in one blow, showing very large crystals, 
especially in the centre. The eficct of nicking was also very singular. The strength 
of iron was generally stated to be proportional to its sectional area ; but a nick not 
removing xiUth of the area, took away Vv^h of the strength. Mr. Nasmyth broke 
a piece of nicked, or rather scratched wire, to illustrate this point, lliese and similar 
things did not prove that science and practice were at issue ; hut, as Halley reached 
the great accuracy of his prediction of the return of his coniet by taking into account 
the disturbing forces of Jupiter and Saturn, and the other planets amongst which 
the body had to pass, so scientific men should seek in the workshops correctional 
forniula3, by learning there the practical occurrences which would elucidate and cor- 
rect their theories. 


On the best Form of Rails and the Upper Works of Railways genernlly. 

By Prof VroNOGF.s. 

He wished to compare the two chief systems of laying down rails, with chairs 
and without, and to do so he referred to two diagrams: — No. I, exhibiting the 
heavy rail and heavy chair used on the South-Eastern Railway, the weight of rail 
being 80 lbs. per yard, and the chair 20 lbs. : the rail was fastened in the chair, not 
with iron, but with a longitudinal plug or key of wood t this mode f>f laying rails 
was found to answer very well. No, 2 was invented by Mr, Evans ; it was rolled 
with a slot or groove running along its under side ; this slot, after coming from the 
first rollers, was rendered dovetailed by compressing the bottom t?dges of the rail 
towards each other, thereby narrowing the slut at the bottom. These rails required 
no chairs, having continuous bearing on longitudinal wooden sleepers, being fastened 
down by bolts, with dovetailed heads slid into tlic groove, and which, passing 
through holes in tlie timbers, were secured with a nut ami washer at the under side. 
He had suggested this improvement, as they hod bieen previously fastened with a 
cotter. By this method all the difficulties attendant on fastening down the chairs 
were removed. The chairs had been fastened with bolts and screws, but he had 
found that on the slightest loosening the bolt-hc^ads flew off, from the. continual per- 
cussions^ and the screws very soon allowed vertical play from the yielding of the 
fibre of the wood. By Evans's rail we secured Uic rail without the intervention of 
the fibre of the wood. One inconvenience attending it was, the trouble of scraping 
away the earth to tighten the nuts when necessary ; hut this might be partially 
remedie<l by placing the bolts as often as possible in the transverse gutters for drain- 
ing the road, by which at least one-half the bolts might be easily got at ; and the 
difficulty of tightening the remaining bolts wouhl be lessened, if, as he recom- 
mended, the timbers were left uncovered. He preferred thus giving a free circula- 
tion of air, and disliked burying the sleepers in ballast, The weight of Evans's rail 
was only 45 lbs* per yardj, although quite strong enoughi wliile that of the other with 
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the necessary chair^ was loo lbs. The bevel in No. 2 rail might be given in the 
wood-l)earing : in No. 1 it was arranged in the casting of tlie chair ; this latter roil, 
from having its top and bottom sides alike> had this advantagCp that when it began 
to wear it might be turned round, or even turned upside down, which was a very 
great advantage. He had for many years advocated wooden sleepers in preference to 
stone* from his experience on the Dublin and Kingstown Railway, where he found that 
the granite sleepers, the more massive they wen* the more injurious to the rails and 
carriages. These had all been taken up, and longitudinal %vooden sleepers laid down, 
and the saving in expense of repairs would in a few years reimburse the outlay. The 
railway only costs now 50^. per mile per annum for repairs, notwithstanding the 
great traffic over it. The rails were the old 42 lb. rails, and, nevertheless, were still 
used, in consequence of the advantage gained by the continuous bearings. He re- 
commended keeping Evanses rail to the gauge by light iron rods passed through 
holes in the rails, and secured by nuts : he thought these transverse ties should 
never be used as supports. 


On Comhuation of Coal^ with a view to obtaining the greatest Effect^ and pre* 
venting the Generation of Smoke. liy Willtam Fathbaihn, 

The author divideil the subject into — 1st. The present state of knowledge os to 
the combustion of fuel, particularly as regarded the boilers of steam-engines. 2nd. The 
relation and j>roportion of the furnace and boiler. 3rd. The dimensions and height 
of the chimney, and its proportion to the boiler and furnace. 4lh. The working of 
tlic furnace, and the mode of obtaining the nearest approach to maximum effect. 

In reference tci the combustion of fuel, he observed, that our knowledge Was 
limited ; but, from the care of the fire being intrusted to persons of little knowledge 
or cxpericnc(j, much lamentable waste occurred, from rapid combustion tuid the over- 
working of boilers. Great loss also ensued from w^ant of boiler space, an<l by work- 
ing tlie engines to double what was intended by the maker, thus rendering it neces- 
sary to force tlic fires to extract from the boilers sufficient steam. 2nd. With refer- 
ence to the relation and proportion of the furnace and boiler. It was observed, that 
in our present boiler furnaces, the ratio of fire-bar to due surface is about I to 11, 
or 100 square inches of grate-bar to 8 square feet of due. But the Cornish engines 
have much more due surface, and other engines much less, lie had always endea- 
voured to give 12*5 feet of due surface to 100 square inches of grate, or I to 18 nearly ; 
a)id in marine boilers it is about 1 to 14*28. He found that, in a well-proportioned 
boiler of 1 to 14, a pound of good coal evaporated 7‘46lbs. of water, which Wtas the 
niaximmn effect produced iu this district. By increasing the due surface, the system 
of slow combustion was established, and the evaporative power increased, 

Mr. Fairbairri then read a table of experimental observations respecting ten steam- 
engines working in Manchester ; the mean results were, power of engine nominally 
44*5 horses, working iq» to 57*3 horses ; area of grate, 48*2 square feet ; area of due 
surface, 542*5 square feet ; ratio of grate to due surface, I to 1 1 ; height of chimney, 
117 foet ; coal consumed in pounds per horse per hour, 10*5 (the table contained the 
indicator diagrams of the several engines). Thus it a)>peared that the ratio of fur- 
naces to dues was of groat importance. He had found that a marine boiler, with 100 
square inches of grate bar, and 10 square feet of due (exclusive of the bottom sur- 
lace of the due), and having 40 feet of due length from dre to funnel, generated an 
ample supply of steam without forcing the fires. He also directed attention to a 
table in which six different kinds of boilers were shown, with the ratio between their 
heating or recipient surfaces and their cubic contents, from which it appeared, that 
the best boiler in these conditions was the cylindrical boiler with internal tubular 
dues. 2nd. The cylindrical boiler with internal due. 3rd. Waggon boiler with in- 
ternal due. 4th. Waggon boiler without due. 5th. Cylindrical boiler without due ; 
and last, the old haycock, or circular boiler. 

3rd division. There is no certain rule respecting the dimensions of chimneys. In 
the Manchester district the custom was to place the chimney in some prominent po- 
sition at a distance from the furnace, requiring underground dues of aometimea 400 
feet long. This custom was injurious ; as, from damp, &c., the draft was diminished, 
and it was necessary to have recourse to descending dues, which were contrary to 
just principles. The chimneys should be placed near the boilers when practicable ; 
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and descending, and even horizontal flues, avoided as much as possible. With respect 
to the height of chimneys, we can hardly err in going too high, as the draft is as the 
height of the column of rarefied air ; we thus can always obtain a plentiful supply 
of air to our fires. Some persons consider that the chimney should be widest at the 
top, to allow of the free passage of the rarefied air ; but this was inconvenient in 
building, and he had not found it to give any advantage. In general, chimneys, in 
consequence of their great height, were built broad at the base and tapered towards 
the top, both externally and internally. This was also disadvantageous, as it tlirot- 
tJed the draft. He found parallel flues, well- plastered, to be the best in every respect. 

4th. With respect to the best methods of working the furnace, and obtaining the 
nearest approach to maximum effect, he had endeavoured to obtain, by direct experi- 
lucat, the comparative consumption of coal, in Mr. Williams's ph^n, and the common 
practice. For this purpose he got Messrs. Hetherington and Co, to attach Mr. Wil- 
liams’s apparatus to their boiler in January last. This boiler supplied a 12-horse en- 
gine, and gave motion to machinery, tools, &c. During the experiment great care was 
taken to keep the work steady, and to regulate the firing, so as to give ecjual chances 
to each system. The result was slightly favourable to the old plan ; but as there was 
reason to doubt its accuracy, tlic trial was repeated, when the results showed a saving 
of in favour of the new system ; or, by taking the average of all the experiments, 
the consumption on the new system was to that on the ohl as 292 to 300, or about 
4 per cent, in favour of Mr. Williams's plan on the score of expenditure ; while, on 
the point of its abating the nuisance of smoke, no doubt could arise. 


On testing the JRjfficacy of the several Plans for abating the Nuisances from 
Stnoke by effecting a more perfect Combustioiu Jiy C. \V. Wjt.liams. 

The usual mode of measuring combustion, he stated, was the ascertaining the 
quantity of water evaporated by each pound of fuel ; yet this was the most fal- 
lacious..of all tests, as from tlie varieties of boilers and the ditfercnccs in their eva- 
porative powers, their results were so at variance as not to be depended on. As re- 
gards the nuisance, the appearance of the chimney was a sulhcient test : but when 
the question of economy \vas considered, a vciy diflereiit class of tests was required. 
Economy has reference to two distinct objects; namely, 1st, the obtaining the 
largest quantity of steam from a pound of coal ; and 2nci, obtaining such quantity 
of steam in the shortest time. Thus economy has reference to fuel and to time ; and 
it is important to observe, that the economy in tlic one is inversely as that of the 
other. Mr. Williams observed that economy in fuel, that is, obtaining the liighest 
evaporative clFcct from each pound of coal, may be the ruin of the manufacturer ; 
for if his engine requires a given weight of water to be converted into steam within 
a given time, if such quantity be not supplied tht^ engine cannot do the required 
work. Mr. Williams referred to a variety of experiments made by himself, Mr. 
Parkes, Mr. Wickstead and others, showing that, by quick or slow combustion of 
coal, the quantity of water evaporated from the same boiler, and by the same fur- 
nace, varied considerably. This view of the question showed the necessity for 
distinguishing between the boiler and the furnaces ; for though heat may be gene- 
rated by a more perfect combustion in the furnace, yet, if the boiler is not equal 
to its absorption, the remainder will pass by the chimney and be lost ; and Mr, Wil- 
liams showed that exactly in the degree in which the heat was increased in the flues, 
W'as the waste beat also increased by the chimney. If then we look to the quantity 
of steam generated, we must refer to the boiler and its evaporative faculty ; but if 
we look to the quantity of heat generated, we must refer to the furnace and flues. 
Mr. Williams then urged the importance, in testing any plan of combustion, of look- 
ing as well to the temperature of the escaping products by the chimney as to the 
quantity of steam generated in the boiler. The true test then is to be found in 
ascertaining tlie quantity uf heat generated rather than of the steam produced ; and 
without any reference whatever to the boiler. Mr. Williams referred to an ingenious 
and practical mode adopted by Mr. Ilouldsworth for estimating the temperature in 
the flues of a boiler. 


Mr. J. Juckes exhibited and explained the model of his furnace for consuming 
smoke and economizing fuel. His grate bars form an endless chain passing over 
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rollers, and moving forward about an inch per minute. The coals employed are 
common siftings or screenings, heaped in a hopper (which may be made to hold 
fuel for an unlimited time) outside the furnace door, which slides upwards. This 
door is left a little open, and the small coal is spread uniformly over the bars 
by passing under it. The air is constantly supplied through the bars, directly 
to the fuel while burning ; and in this yry perfect combustion is obtained. The 
bars being slowly moved on, carry tV^ ashes to the ash-pit, which lies at the 
back of the grate. Clinkers are preventfed from encrusting the bars by their passing 
under a gauge, which elfectually removes them ; and the burning away of the bars 
is prevented by their constant motion from the hottest place. The bars or chains, 
with their rollers and driving wheels, are fixed in a frame, which can be completely 
drawn out from under the boiler for the purpose of removing injured bars, or any 
other purpose. 


O71 an Indicator of Speed of Steayn Vessels. By J. S. Russell, F.B.S.B^ 

This was a simple application of a well-known principle ; it was not novel, but he 
had applietl it successfully, although others had failed. It depended on the hydro* 
dynamical fact, that if a reservoir be filled with water to a certain height, the water 
will fiow from an orifice at the bottom with a velocity proportionate to the height ; 
and conversely, if the reservoir be empty and this orifice turned towards a stream, 
the water will rise in the reservoir to the height proportionate to the velocity. His 
plan was to pass a tube through the bow of the vessel, and carry it along the floor- 
ing to the centre of gravity of the vessel, where it" terminated in a vertical glass 
tube, exhibiting the weight of water within. To this tube there was attached a 
moveable scale, the zero of which being placed on a level with the point at which 
the water stood when the vessel was at rest, the rise of the water in the tube when 
the vessel was set in motion exhibited the velocity at which the vessel was passing 
through the water, ffi? had tested the accuracy of this intlicator by sailing vessels 
at least twenty times, over a measured distance of miles, and comparing his tube 
with Massey^s log, the cotnmon log, calculations from the number of strokes, &c., 
he found it more accurate tlian any. 31y putting a stopcock in the pipe just under 
the glass tube, he was enabled to regulate the orifice until the greatest regularity 
was obtained, and he could now depend on the indications within the twentieth of a 
mile. From these experiments he had constructed a scale, which he exhibited, and 
of wliicli tlie following is «ari extract ; the first column exhibiting the speed in miles 
per hour, and the second the height of the water in tlic tube above the zero line, ex- 
pressed in feet : — 

Miles per hour. Feet on the scale. 
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On certain Plans for Ventilaiion recently adopted in Glasgow. 

By Robert Chambers, 

The plans described in this paper were suggested by Mr. Joseph Fleming, sur- 
geon, Anderston (a suburb of Glasgow). Mr. Fleming wrote a pamphlet on the 
subject ill 183d. The object of Mr. Chambers’s paper was to give an account, illus- 
trated by drawings, of the various modes in which Mr. Fleming’s principle had been 
applied since that period. 

The principle is that which has been so well exemplified in other (juarters— fire- 
draught. 

Mr. Chambers first described a large house connected with a mill in Anderston, 
which usually contains about five hundred inhabitants of the liiimblest class, and 
which used to bo a constant focus of pestilential disease in consequence of the filthy 
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habits and poverty of the people, united with deficient ventilation. There were at 
one time finy-seven persons ill at one time with fover in this house, and live had 
been seen ill in one room. At the end of a system of ventilation had been 
established, and since then fever has all but disappeared from the l\ouse, although, 
during five of the years which have elapsed since 18;i2, there were above fifty-live 
thousand cases in Glasgow. The plan here adopted is extremely simple, and might 
be easily introduced in any place where there is a furnace or active flue not far olK A 
smalV tube is led from an upper corner of each room containing a family. It joins a 
main tube in the adjacent gallery. The main tubes of the various floors, four in 
number, join in one vertical tube descending along the gable of the house, which 
enters by n channel of brick-work the flue of the mill. Thus a constant draught is 
kept up in every room of the house, fresh air being liberally enough supplied by 
chinks in the doors and windows. 

A description, illustrated by drawings, was then given of the application of the 
same plan to the Princess Royal, a steamer recently latincbcd on the (-lydc. In this 
case, each berth in the vessel has a tube for drawing olf the used air. Those tubes 
join main ones, W'hich unite in one which supplies a stovo upon deck. The excbimge 
of air thus produced in the necessarily small sleeping roonjs of the vessel lias been 
productive of a degree of comfort which is felt by every passenger. 

The paper also described a washing apparatus for infected clothes, rind an Itospital 
bod for fever patients, in both of which cases bystanders ai*e secured from the volatile 
matter of infection by the drawring off of that matter through tubes towards a fire-place 
or grate. Finally, there were illustrated descriptions of ah application of the plan 
to the Glasgow Fever Hospital.^ 


Abstract of a Description of a Selfacting Waste Weir and Scouring Sluice* 

By J. F. Bateman. 

The mode of construction here suggested is one for obviating the injurious etlects 
and inconveniences of fixed w'cirs in rivers, arising principally from the operations of 
floods in filling or silting up the channels of navigable or other rivers, and in inun- 
dating the adjacent country where it is elevated but little above flic surface of the 
water. 

The plan proposed is to bang two gates vertically across the stream, one above 
the other, so adjusted upon horizontal axes that in an ordinary state of the river the 
pressure of the water will be sufllcientto maintain the gates in their vertical position; 
but that as the water rises in a flood, the pressui-e will so act. upon the unequal por- 
tions or leaves of the gates, as to open them, by pressing outwards the iqiper part or 
leaf of the upper gate, and the low’cr leaf of the lower gate, thus opening, in addition 
to the top, tw’o passages for the c.scape of the water, a space between the gales and 
an opening at the very bottom of the weir, wdiich will act as a scouring sluice, and 
allow all deposit of silt or other matter to be carried away. 

For example, suppose a waste weir twenty feet in length and five feet deep, con- 
sisting of two gates, the upper one three feet, and the lower one two feet in depth. 

If these gates are so hung that in an ordinary state of a river the pressure upon the 
lower leaf of the upper gate and the upper leaf of the low'er gate exceed the w’cight 
upon the other two leaves 300 Iba., that wdll be the closing force exerted in kuej)- 
ing the gates in their vertical position. In this arrangement the area of the leaves 
against which the closing force is exerted will be only about one-half of the area of 
the opening leaves, so that in a rise of water above the top of the weir, two lbs. are 
added to the opening forc^ for one to the closing force. A foot of rise would add 
a pressure upon the w^hole weir of 1250 lbs., say 1200 lbs., 800 of which would be 
exerted as an opening and 400 as a closing pressure, being a difference of 400 lbs. in 
favour of the opening force. As this is 100 lbs. more than the original closing press- 
ure of 300 lbs., the gates tvould open with loss than a flood of one foot in height. 

By making half the top of the gate rise higher than the level of ordinary waiter, a 
flood of under six inches would open the gates, and if so constructed, a partial opeu- 
ing, by %vhich the top of the weir should be depressed only about four inches, the 
surface in a flood would be but two inches higher than the ordinary level, while tlio 
quantity of water discharged over the top and by the openings below, would be equal 
to a flood over a fixed weir of the same length of upwards of three feet in depths 
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The sills against which the gates are made to fit, may be regulated so as to dis* 
charge tlie largest flood of a river without allowing tlie gates to open further than 
necessary, or in rivers where it is expedient to remove every obstruction to the cur- 
rent, to prevent inundation, or to ])as8 very large bodies of water, the sills may be 
B<Jk arranged that the gates should assume a nearly horizontal position, opposing 
little more resistance to the water than the thickness of the material of which the 
gates may be composed. 


On a New Steam-engine worked with three kinds of Pressure^ viz. Action of 
high-pressure Steam^ the E3C2}ansion of Steam ^ find the Atniospheric Press- 
ure caused by its Cotidensation, By Mr, Sir aw. 

The description was illustrated by models and drawings. The lower part of the 
piston fits the cylinder and is steam-tight ; the upper part or plunger, in the form of 
a hollow cylinder, is longer than the cylinder, and passes through a stuffing-box in 
its cover. The piston rod rises through the middle of the plunger, and is connected 
with the parallel motion ; the valve is a modification of the single slide, the upper 
passage leading to the upper part of the cylinder, the middle to the lower part of the 
cylincier, and the lowest to the condenser. When the piston is descending, the valve 
admits steam to the annular space between tlie plunger and cylinder, when, the 
middle and lower passages being open, the direct pressure of the atmosphere upon 
tlie plunger, the high-pressure steam upon the annulus, and an additional pressure 
of one atinosi)here upon flic annulus from the vacuum beneath, concur to ])roduce 
the down stroke; during this the steam is cut off from the cylinder, and the com- 
munication between the cylinder and condenser is shut; the steam, w'hich before 
occupied the annulus, now acts against the plunger for the ascending stroke with 
the whole force of expansion, the annular surface of the piston being then passive, 

A model and drawings of Mr. Shaw's hydraulic engine were also exhibited. In 
this engine, the want of elasticity in water, which formed a great objection to the 
ai>plication of that fluid to a piston, is supplied by the elasticity of air in a chamber 
communicating with the cylinder ; it is well fitted for situations where the fall is 
great, but the supply too small or the space too limited for the use of a water* wheel, 
as in mines. 


On a dry Gas-Meter, 13y Mr, Clegg. 

It acted on the principle of the differential thermometer, in which a diflerence of 
temperature between two bulbs partly filled with alcohol, was shown by the rising 
of the spirit in one and depression in the other. He had taken advantage of this 
principle by suspending two little glass vessels, partly filled with alcohol and con- 
nected by a tube, and by passing the gas over healers it warmed one of these bulbs, 
and the spirit was driven into the other, which, becoming the heaviest, swung to the 
bottom of the arc in which the vessels vibrate ; here it in its turn becoming warm, 
was emptied of its spirit, and thus becoming lightest, was in turn displaced ; the 
continuance of these oscillations marked the flow of gas, and being registenrd by the 
usual train of wheel-w<jrk, the number of vibrations had been proved, by many 
careful experiments at all seasons of the year, to afford an accurate measure of the 
quantity of gas. 


On the Thames Tunnel in its completed Condition, By Sir M. I. Brunel. 

A repre scuta lion of the machinery, designated the shield, by the agency of which 
the excavation bad been effected and the structure simultaneously made up, was 
exhibited. 

The shield, standing as it does between the ground and the constructed portion, 
may be considered us the chief agent, on the functions of which everything essen- 
tially depends. 

The Thames Tunnel, he remarked, including the shafts at each end, is a quarter 
of a mile in length, its breadth is 37 feet 6 inches to 38 feet, and the height of the 
excavation 22 feet 6 inches ; presenting therefore a sectional area of 850 feet. 

The thicknesa of the groimd over the structure, or over the shield, is 14 feet at the 
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deepest; part, and the head of water at the highest tides is nearly 36 feet, and only 
12 at the lowest tides. 

The shield consists of 12 frames wholly independent of each other : each frame is 
divided in three stories, thus 36 cells are provided for as many miners in front of the 
excavation, and for a proportionate number of bricklayers who are to form the 
structure at the hack. Ihe exterior part of the shield at the sides and top is covered 
with cast-iron sliding plates ; and the front, viz. the whole face of the excavation, is 
covered with small hoards (42 in the lace of each ce//), consequently 540 upon the 
whole : these arc kept pressed against the ground b)?- means of lOSO small screws, 
which admit of being abmted against the front of each frame. 

The frames at the back are made to bear against llie structure by the interposition 
and agency of powerful abutment screws resting against capacious plates. 

The frames stand upon logs vesting upon capacious shoes; and as an auxiliary 
way, the frames have arms by which each frame may relieve itself upon its neighbour. 

The body of the tunnel consists of a substantial square brick structure with two 
arches. This structure tills the excavated area, and in this way all the mass of the 
surrounding ground remains inuHsturhed. 

The gi'eatest attention, therefore, is to keep and to maintain the abutting screws in 
their respective functions, not only to supjjort the surrounding pressure, but to pre- 
vent the ground becoming soft for want of resistance. 

Sir M. 1. Brunei having so far explained his plan of proceeding, concluded by de- 
claring //tal ihii tunnel was accomplhhed hi the incmner represented in the drawing a7id 
model exhibited* 


On the Use of Jivf OH and Concrete in consfructiny Breakwaters. 

By Pnf VioNOLEs. 

The use of beton had greatly increased in France of late, especially in marine 
works ; it was similar to concrete, but not exactly identical with it. Beton, like 
concrete, was composed of lime mixed with broken stones, gravel and sand ; but it 
required hydraulic liino, while concrete in this country was frequently made of 
common lime when not to be exposed to the action of water. Beton was first in- 
troduced in France by Bclidor. and lately much advocated by Vicat ; since then 
it had been mucli used, and lie considered that attention was due to the use that 
had lately been made of it in the Fort of Algiers l>y M. Poirel, the engineer of that 
harbour. 


On the Construction of a New Rope eniploifcd as a Core in the formation of 
the PatAnit Sto^per:^^ a, Suhsfitvte for Corks and Runys. liy Wii.liam 
Urockedon, IKr.S., ^c. 

The patent substitute for corks and bungs is obtained by employing an elastic core 
of fibrous materials of the form required, and covering it with a thin sheet of India 
rubber. By this combination the tendency of India rubber to harden in these high 
latitudes is overcome by the elasticity of the fibrous core, whilst the core is preserved 
elastic by the impermeable quality of the India rubber with which it is covered. 
But the matter which was more immediately offered to tlu^ attention of the Section, is 
the important improvement which the invention has received by the adoption of cot- 
ton cores, mechanically constructed, as a substitute for the felted wool which was 
originally used ; by this improvement greater strength is obtained to resist the hold 
taken by the entanglement of the cork-screw, and greater precision in roundness and 
accuracy in size; with these come a train of consequent advantages and facilities in 
the processes of manufacture, which will now be described. But a very short sketch 
of the invention itself, prior to these improvements, is necessary. 

The idea of such a substitute for cork for stopping bottles and other vessels was 
suggested to the patentee by Humboldt’s rcacarclies in South America, wlicrcin he 
states that the Indians were accustomed to employ plugs made of India rubber for 
stopping their vessels. The then recent importation of India rubber in large quan- 
tities by Messrs. Endcrby, and the price at which it could be obtained, suggested to 
the patentee the idea, that if he could cut cores out of the solid blocks he should ob- 
laiu a valuable stopper for decanters j he knew enough of India rubber to be certain 



TRANSACTION43 OP THE SECTIONS 


113 


that in the pure material there was nothing to ailect the flavour or odour of common 
drinks, wine, beer, spirits, &c. The machine was constructed which made the cores, 
but the first cold weather tliat set in so hardened them as stoppers in bottles, that he 
might as well have attempted to withdraw ivory, of the same form, from the bottles : 
he then directed his attention to the formation of an elastic core, and found felted 
wool the fittest for his purpose ; his first experiments with these were made at the end 
of the year 1834, and he carried them on for nearly five years before he secured his 
patents, and it was only when he was seeking to manufacture so cheaply as to com- 
pete with the price of common corks that he took out patents. Like most invciitionsj 
Its progress is a history, but the patentee only described enough to make his improve- 
ments understood. 

For the attainment of his object he persevered through evil report and good report, 
and struggled with ignorance and prejudice; the prize was a great one to attain, fora 
million gross of corks are consumed annually in Great Britain for the bottling of 
common drinks, and at least £250,000 paid for them. The inventor felt that he was 
possessed of a better and fitter instrument for closing vessels than such imperfect ma- 
terial as cork could furnish, for his stoppers are air-tight and firm, and will neither 
fracture nor decay, nor be destroyed by insects; he gave his constant attention. to its 
improvement, and he is now finding his reward in a demand from wine-merchants 
and others far exceeding the present means of supply ; the manufacturers now em- 
ploy from sixty to eighty men and children, and they will soon be enabled, by their 
arrangements, to supply the stoppers to any extent, for the patentee has entered into 
a connexion with Charles Mackintosh and Co. in Manchester, and their means and 
energies to carry out any manufacture which they undertake require no comment. 

When that engagement began the only practicable x)lan was to form the core of the 
stoppers of coarse wool yarn, which in a long hank of fifty or sixty feet, and in quan- 
tity sufficient for the size required, was fastened at one end and twisted at the other, 
until it formed a round rope ; this was lapped with flax twine to preserve its cylindri- 
cal form, until it had, by being beaten in fulling stock for some hours, become felted 
into a solid rope ; the twine was then unwound, and the rope subjected to further 
fulling until it was felted to the hardness and size required : this rope was manufac- 
tured for the patentee by Messrs. Whitehead of Saddleworth. 

The rope, when dry, was lubricated with India rubber dissolved in rectified naph- 
tha, and then cut into convenient lengths of about three feet ; these were covered 
with a sheet of India rubber ; when they were hard and firm they were again cut 
into the lengths required for the stoppers ; the ends were then charged with some of 
the same solution on a marble slab, and when dried off to a proper state of adhesive- 
ness, ^eet rubber was attached to the ends also ; the excess was then trimmed off and 
the stopper completed. But there was great difficulty in obtaining the wool-rope round, 
and of an equal or required size throughout ; the fulling-stocks produced an imperfect 
article ; nor was it always clean ; and dirt was charged as wool ; and when inferior 
material was used, too often the case, the felting, one great means of holding the cork- 
screw, sometimes failed; cotton was resorted to for the core, and after many attempts 
and many failures, a core of cotton was combined, which the patentee then described. 

He takes a sufficient quantity of the slivers or rovings of cotton to form three 
strands of the patent rope ; these are gathered and drawn through three different 
fixed holes or nozzles, around which bobbins, charged with strong flax thread, revolve, 
and lap the threads round the strands as they are drawn out, with about eight turns 
to the inch ; the three strands so lapped are then brought together through another 
fixed nozzle of the size required for the stopper ; around this revolves another bobbin 
charged with a lighter thread, which binds the rope as it is drawn through and pre- 
serves its cylindrical form, by lapping it with twenty or more turns to the inch ; this 
being regulated by the different speed of the bobbins and that of the cylinder to which 
the rope is fastened, and which draws it through the machine. This machine will make 
about ten or twelve thousandstoppers per day, and is further capable, if required, of cover- 
ing the rope , with a sheet of India rubber before being removed from the machine. 

This rope so prepared exposes on its svirface more than one -third of the lapping of 
the strands of the strong flax thread, and when lubricated and the rubber attached to 
it, each turn becomes a loop, which cannot be torn from the rubber on the surface 
without destroying it ; and as each strand has eight turns to the inch, and the stopper is 
three-fourths or seven-eighths long, there are no less than eighteen or twenty such 
loops in each stopper; and it is almost impossible to insert a cork-screw which will not 
1842. I 
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bocome entangled in several of these ; and the effect is not merely that a greater hold- 
fast is obtained, but that the strain being oblique towards the centre, the stopper is 
actually diminished in diameter by the force applied, and easily withdrawn, though its 
resistance to pressure from within remains the same as to the felted stopper. It is a 
peculiar property of the patent stopper, that India rubber will not slide on a smooth 
dry surface, whilst it slides easily on a wpt one ; therefore, in application, the stopper, 
which cannot be forced in dry, when wet slides with perfect ease into the mouth of 
the bottle under the pressure of the thumb, and no more force than this is required in 
stopping effectually bottled drinks. As rubber has the property of taking up about 
one per cent, of water, the thin dim of moisture between the surface of the stopper, 
when wetted for application in the liquor to be bottled, and the mouth of the bottle, is 
soon absorbed, the surfaces come into actual contact, and the stopper cannot be readily 
drawn out, for its resistance to sliding is so great, that in a few hours the power of a 
cork-screw is required to draw it : this quality to resist sliding renders unnecessary any 
wiring or tying of the stoppers, even for effervescing liquors. The advantage there- 
fore of the cotton core, as the stopper is now constructed, is, that whilst it holds with 
equal firmness, it is more easily drawn by its diminishing under the force of the screw. 
The roundness obtained by the new core thus made by machinery, now enables the 
patentee to form the cylindrical sheet, on the surface of the rope itself, without a seam. 
This again enables him to subject the stoppers to a heat of 150° without bursting ; and 
this heat, whilst it perfectly purifies the stopper, by driving off the naphtha, gives the 
patentee also the opportunity, of which ho avails himself, of putting on the last end of 
the stopper under tiiia temperature ; thus the expanded air at this degree of heat is all 
that the stopper contains when hermetically closed ; as it cools, the atmospheric press- 
ure compels a closer contact of the covering, and no tempevatiire in future purifica- 
tion, or of climate, can affect them. 

Notice of Mr. Prosser's Method of making Earthemmre or Porcelain from- 
dry Powder of Clay compressed. Py Sir J. Hobt.son, P.R.S.E. 

The advantage was, that no warping or alteration of sltape (excepting a little 
shrinkage) took place in the burning. From the accuracy with which articles formed 
by compression retained the shape of the mould, they could be fitted together very 
easily and smoothly. Sir J. Robison showed a piece of tcssclatcd pavement made 
of these tiles, which, although laid together without cement, was pijrfcctly smooth 
on the surface. He wished particularly to introduce to their notice a roofing-tile 
of a construction novel in this country : from the peculiar manner in which these 
tiles united by imbrication, a little Homan cement rendered them perfectly^water- 
tight; and from their not being absorbent, they were not liable to ex lb Hate, and 
would, therefore, be almost imperishable. Tlie old form of tile weighs about 
105 lbs. per square yard, while this only weighs 58 lbs, lliey were manufactured 
at Stoke-upon-Trent, by Minten and Co. 

M. Bergeron, through Prof. Vignoles, explained his method of instantaneously 
casting loose the locomotive engine from the carriages. It is effected by a con- 
trivance attached to the brake, and worked when necessary by the brakesman. The 
engine was attached by a large chain, the last link of which was held, not by a hook, 
but by a bar which could be shot back or forwaid like a common door-bolt or lock ; 
by drawing this back out of its staple, it was of course drawn out of the chain, 
which being cast loose, ail connexion between engines and carriages was sundered. 

Mr. Taylor exhibited some siiecimens of a new kind of drawing-paper, in which 
the novelty lay in the cement, by which the paper was mounted on a species of linen 
or canvas. The advantages offered were, equality of texture, neatness in junctures, 
and uniformity in expansion and contraction in both directions. 

Mr. L. Schwabc explained his method of spinning glass, and brought forward 
specimens of the glass thread, and also of the cloth woven ; he showed the spinning 
machine with which this was effected, and also displayed many other filamentous 
substances from whicli he had succeeded in fabricating cloths — Assam silk, fibres of 
the Pinna, &c. 

On Wigston's Self-Acting Railway Signals. JBy James Thomson, C. E* 
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On a New Steam-Boiler. By Mr. J. SxMITII. 


A new and improved safety-lamp was sent for exhibition by Dr, Clanny, but by 
some error was mislaid till the meeting had separated. 


ADDENDUM TO MATHEMATICS AND PHYSICS. 

On (he Abnormal Tides of the Firth of Forth. By Mr. Scott Ruhskli., 

JIk had on a former occasion presented to the section the result of tidal observations 
on tin* Firth of Forth. These observations brought to light the existence of certain 
very remarkable tidal phrenoinena, proving the occurrence some parts of that Firth, 
of double tides, or rather perhaps of c^uadruplo tides, being four high waters in each 
day, instead of only two, as usual. When this subject was foaTucrly discussed, Mr, 
Riissell had attributed those anomalies to the great southern tide-wave entering the 
Firth at a dilTerent pei'iod from the great northern tide-wave?, to which the periods of 
high and low water on the east coast of Britain are principally due. But either expla- 
nations hael also been suggested in quarters so high as to (?ntitle tliem to great respect. 
For the ])urpose of settling this question, and, if possible, reducing these anomalous 
tides to some law, Mr. Russell had recently instituted a second series of observations 
on the tides of the Firth of Forth, conducted under very careful observers, the lieight 
of the tide being observed simultaneously by different observers, at the different sta- 
tions, who recorded their o])aervatioiis every five minub'S, and continued them uncea- 
shiglv night and day. They had only as yet extended over a few we(‘ks, but already 
there bad come out of tliom results of a decided cliaracfcr, so as to se't at rest th<; 
(|uestion of the origin of these tides, and to illustrate some curious points in the history 
of littoral tides. The tides already observed had, hethf)ught, proved the accuracy of 
the theory he had formerly advanced on this subject. But it would still be <l(*sirable 
that these observations should be continued and extended. He then proceeded to ex- 
hibit the results of the observations in a series of accurate diagi'ams of the tides. 


Ill Da 



This diagram represents the two successive tides of a day, as usually observed on 
the coast of Britain. The line A x, being on the level of a given low water, is divided 
into equal portions, representing hours, minutes, &c., and lines perpendicular to A x, 
namely ay, X Y, ary, proportioned to the successive heights, so that II, is high 
water in the morning, H^, is high water in the evening, Li and Lo being the succeed- 
ing low waters. In this case the tides exhibit the usual form, and at the mouth of 
the Firth they arc in tolerably close accordance with it. In tlie upper jiarU of the 
Firth tliey deviate from it very widely, as in the following diagram : — 


Hi 



These diagrams exhibit the following changes produced in the tidal course. First 
of all, we have the tide rising to high water at Ai, falling to a low water at pi, 
rising to a second high water at Hi, with a very small low water at ji^i, between them; 

I 2 
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then we have at the low waters, Lt and Lg an elevation, and two depressions of aai 
equally anomalous kind. It also appears that tlie range or rise and fall of tide in- 
creases as it travels, instead of diminishing. As these observations were reduced to 
the same level, it further appeared that the hijgh water-mark at Stirling was higher 
than high water-mark at Leith by ten to fifteen feet. These diagrams, being compared 
with the plan of the Firth, serve to show the effect of form of channel on the wave, 

Mr. Russell then proceeded to his explanation of these anomalous phsenomena. 
He referred to the very great progress which had recently been made in our know- 
ledge of the laws and phsenomena of the tides. Mr. Lubbock had succeeded in deriving 
all the principal phaniomena of the tides most accurately from the equilibrium theory 
of Bernoulli ; Mr. Whewcll had constructed, from the discussion of a multitude of 
simultaneous observations, empirical formulae by which the progress of the tide-wave 
had been represented with a high degree of accuracy, and the theory of the tides had 
attained a higli degree of perfection. But there still remained a multitude of anoma- 
lous facts for which received theory could not account, and amongst this number were 
these refractory double tides. Mr. RusselPs theory is this : that the tidal wave is a 
compound wave of the first order ; that its phenomena are correctly represented by 
the wave which he has called the great wave of translation ; that this tide's motion 
along our shores is correctly represented by this type. Now the wave of translation 
in ascending a channel whose breadth and depth vary, exhibits the following phreno- 
mena: — First, a velocity varying as the square root of the depth of the channel ; second, 
an increase of height with the diminution in breadth and in depth of the channel; 
third, a dislocation of the centre, which is transferred forwards in the direction of 
transmission according to a simple and well-established law. And these changes ex- 
actly correspond to the epoch of high water, the law of rise and fall, and the exag- 
geration of range in the Firth of Forth. 

Of the four successive high waters of each day, he has ascertained the latter tide of 
each pair to be normal, and the earlier the abnormal tide. It is well known that the 
tide which brings high water to the east coast of Britain, as far at least as the Thames, 
comes round the north of Britain, and bringing high water to Aberdeen about noon, 
Leith about two, and London about twelve o'clock at spring tides. This wave is the 
same which brings to the whole of the Firth of Forth the normal high water, and of 
tlie double tides the later of each pair corresponds exactly with the time as predicted 
by the excellent tables of Mr. Lubbock. But if we conceive the great southern wave, 
which comes up the English Clnuincl, to continue its course northwards in the opjio- 
site direction to the normal tide, it would enter the Forth at ten o'clock, being two 
hours previous to the normal tide, due to the succeeding transit of the moon, or 
the tide E at Leith will consist of the nonnal tide due to transit B and the al^normal 
tide due to transit A. Now the double tides arc in exact correspondence with those 
conditions, the abnormal tide being generally about two hours in advance of the nor- 
mal tide. 

But the circumstance which most perfectly fixes the identity of the tides, as du(? to 
the successive transits A and B, is found in the character of their diurnal irregu- 
larities. If the theory adduced be correct, the normal and the abnormal tides will 
have opposite inequalities. The observations made exactly correspond with this view ; 
and, so far as they go, establish the soundness of the view which has been adduced 
for their explanation. 

Another remarkable confirmation of this view is derived from the examination of 
the diurnal inequality of places on opposite coasts at the mouth of the Forth, the 
diurnal inequality on the south side being that due to the northern or normal tide, 
and that on the northern coast being that due to the abnormal or southern tide-wave. 
At Leith both waves meet, and the inequalities nearly neutralize each other, and 
give only the difference of the inequalities. By the same process, using tlie wave 
of translation as a type of the tide- wave, some further anomalies of the tide-wave 
were explained, and the absence of all tide frequently observed on opposite and adja- 
cent coasts, as at the north of Scotland and the opposite coast of Norway. These are 
explained by the fact that the lateral transmission of the wave is slower than its trans- 
mission in the direction of its amplitude, so that the rapid advancement of one por- 
tion of the wave gives divergence to the branches, which thus separate and leave an 
interval of diminished tide or of no tide. 
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Jenyns (Leonard) on zoological nomencla- 
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the British Association for advancing our 
knowledge of British belernnites, 213. 

on zoological nomenclature, 105. 

XMacoidians, 87. 

Plants, influence of light on the growth of, 75, 
I’latessoidoie, 27. 

Playfair (Dr. Lyon) on Prof. Liebig’s report 
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tions on the continent, 207. 

, letter to, from A. D. Bachc, on the me-* 

teorology of the United States, 208. 

on the translation and publication of 

Foreign Scientific Memoirs, 211. 

Sandon (Lord) on the vital statistics of large 
towns in Scotland, 121. 

►Sandstone, old red, fossil fishes of the, 80. 
Scientific Memoirs, foreign, on the translation 
and publication of, 210. 
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^ ^ in the Histoire Celeste, 205. 

, British Association catalogue of, 206. 

Statistics, vital : — 

of Edinburgh and .suburbs, 123, 134, 144, 
147, 154, 172, 175, 180; 
of Leith, 123, 135, 144, 148, 156, 181; 
of Aberdeen and suburbs, 126, 138, 145, 
150, 158, 177, 182; 

of Perth and suburbs, 129, 139, 146, 151, 
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Ely, (the Dean oft) report on the restoration 
of lost standards of weights and measures, 
and on the introduction of a decimal system, 

8 . 

— — , stratified and unstratifiod volcanic pro- 
ducts of the west oft 54. 

England, changes of climate in, 26. 

Eolis, notices oft 69. 

Erdmann (Prof. O. L.) on hsematoxylin, the 
colouring principle of logwood, 33. 

Erichsen (J. E.) on the influence of the coro- 
nary circulation on the heart's action, 78. 

Krinati (Adolphe), contributions to a geolo- 
gical sketch of North Asia, 46. 

Factory system, influence of the, in the deve- 
lopment of pulmonary consumption, 96. 

Fairbairn (Henry) on the changes in the cli- 
mate of England, 26. 

Fairbairn (Win.) on combustion of coal, with 
a view to obtaining the greatest eftect, and 
preventing the generation of smoke, 107. 

Fallow crops, on Liebig's theory of, 64. 

Fibres of the bronchial tubes, uses of the mus- 
cular, 80. 

Fishes, discovery of the remains oft at the 
base of the mountain limestone near Bris- 
tol, 60. 

Flames, luminous hands in the spectra of va- 
rious, 15. 

Flowers, irregular production of, in an aloe, 
65. 

Fossils, discovered in the carboniferous or 
mountain limestone of Ireland, 51. 

, comparison oft with those obtained from 

the same series in Great Britain, 53. 

— , peculiar inorganic formations and, of 
the magnesian limestone, 55. 

Fowler (Dr.) on the best mode of expressing 
the results of practice in therapeutics, 83. 

on a young woman, deaf, dumb and 
blind, S3. 

Fractions, on decimal, 10. 

France, commercial statistics oft in 1840, 98. 

Galloway, results of deep dredging oft* the 
Mull oft 72. 

Gardner (Mr.) on the industrial and training 
school to be erected near Manchester, 96. 
Gas-meter, dry, IIL 
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Geological museum of the Imperial Mining 
Department of Vienna, on the, 39. 

Geology of Derbyshire and neighbouring 
counties, 58* 

Gilbert (Mrs. Davies) on the advantages 
arising from spade husbandry and agrictii- 
tural education, 99. 

Glaciers, structure and mode of formation of, 
58. 

Glasgow, state of the observatory at, 12. 

, plans for ventilation recently adopted 

in, 109. 

Glass, method of spinning, 114. 

Gloucestershire, discovery of insects in the 
lower beds of lias of, 58. 

Goodman (John) on the theory of magnetism, 
17. 

on the cause of dissimilarity of the vol- 
taic and ordinary electricities, 18. 

Graham (Prof. T.) on some thermo-chemical 
researches, 40. 

Griffith (llichard) on the fossils discovered in 
the several members of the carbonaceous or 
mountain limestone of Ireland, 5 1. 

Ilacmatoxylin, 33. 

Halcyon Sinyrnensis, 70. 

Hall (Kliaa) on the geology of Derbyshire and 
neighbouring counties, 58. 

Hall (G. W.) on the promotion of vegetable 
growth, 64. 

— - on the diOTeroiices of the quality of tho 
milk of cows for tho difterent purposes of 
milk and cheese, numerically expressed, 09. 

Hamilton (Sir W.) on a mode of expressing 
iluctuaring or arbitrary functions by ma- 
thematical furmulap, 10. 

Hill dinger (Prof.) on the mineralogioat and 
geological museum of the Imperial Mining 
bcpartmenl of Vienna, 39. 

llawkshaw (Mr.) on the fossil footsteps in tho 
new red sHiidstoiie quarry at Lymiu in 
Cheshire, 56. 

HearPs action, influence of the coronary cir- 
culation on the, 78, 

Heat of combustion, electric origin of the, 31. 

ilcywood (James) on the comparative statis- 
tics of the Universities of Oxford and Cam- 
bridge in the Kith, 17th and 19th centu- 
ries, 99. 

Hodgkin (Dr.) on the varieties of the human 
race, 70. 

Holden (Moses) on a simple method of ar- 
riving at the decimal part of the sine or 
tangent below a second of a degree, 10. 

Hopkins (Thomas) on a meteorological chart, 
26. 

— on the meteorology of tlie northern At- 
lantic, the south-west monsoon of India, 
and places adjacent, 26. 

Hopkins (Mr.) on the criminal statistics of 
Lancashire, 95. 

Howard (Luke) on a cycle of eighteen years 
in atmospherical phsenomena, 24, 

Human race, varieties of the, 70. 

Hyndman (George C.) ou species obtained by 


deep dredging near Sana Island, off the 
Mull of Cantirc, 70. 

Ichneumon, species of, whose larva is parasi- 
tic on spiders, 68. 

India, cull lire of cotton in, 61. 

Indicator of speed of steam-vessels, on an, 109. 

Insects, discovery of, in the lower beds of lias 
of Gloucestershire, 58. 

Ireland, fossils discovered in the carboniferous 
or mountain limestone of, 51. 

— — , monts de pietc in, 98, 
loan funds in, 98. 

Iron, compounds of, 34. 

, strength of hammered and annealed 
bars of, 104. 

Jacobi (M.) on a new general principle of 
analytical mechanics, 2. 

Jones (llcv. H. L.) on the commercial sta- 
tistics of France in 1840, 98. 

Joule (J. P.) on the electric origin of the heat 
of combustion, 31. 

Juckes (Mr. J.) on consuming smoke and 
economizing fuel, 108. 

Kakodyl, sulphurets of, 35. 

Kakodylic acid, 35. 

Kenuedy (Rev. J.) on the positive and 
negative streams of electrified air, and an 
electrical machine for examining them, 
19. 

King (Richard) on the geography of the north- 
west coast of America, 44. 

Lacustrine beds, production of, 42. 

Lancashire, on the great coal-field of, 49, 

• , rriminal atatistii-s of, 95. 

, increase of property in South, since the 

revolution, 94. 

Lankester (Dr. Edwin) on some peculiar in- 
organic formations and fossils of the mag- 
nesian limestone, 55. 

Lay cock (Dr. T.) on a general law of vital 
periodicity, 81. 

Leigh (Mr.) on a new product obtained from 
coal napiiiha, 39. 

Lias, discovery of insects in the lower beds of 
lias of Gloucestershire, 58. 

Liebig’s theory of fallow crops, the liev. J. B. 
Reade on, 64, 

Light, elliptically polarized, 13. 

Limestone formations, causes of irregularities 
of surface in certain parts of tho magnesian, 
39. 

, contributions to the history of magne- 
sian, 37. 

— , peculiar inorganic formations and fos- 
sils of the magnesian, 55. 

, mountain, discovery of the remains of 

fishes at the base of the, near Bristol, 60. 

— , mountain, fossils discovered in the, of 
Ireland, 51. 

^ perforations in, 57. 

Lithotomy, 87. 

Lithotripsy, 87. 
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Liver, peculiarities in the circulation of the, 79. 
Loan fuinls in Ireland, on, 1)8« 

Locomotives, straight axles for, 104. 
Logwood, colouring principle of, 33. 

Lucas (W.) on the production of an artificial 
copper pyrites, 40. 

Lyinm, fossil footsteps in the new red sand* 
stone quarry at, 50. 

MacCullagh (Prof.) on the mathematical ex- 
pressions whicii lead to an explanation of 
all the ordinary phsenomena in optics, 12. 
Machfcrium subducens, specimen of, from 
Port Essington, 09. 

Magnesian family, new oxides of certain of 
the metals of the. 35. 

— - limestone formations, causes of irregu- 
larities of surface in certain parts of the, 39. 
Magnetics, on certain undcscribed phsenomena 
in permanent, 19. 

Magnetism, theory of, 17. 

Magnets, improved, and modes of examining 
their powers, 19. 

Manchester, vital statistics of, 87. 

“ , registers of the collegiate church of, 92. 

, criminal .statistics of, 92. 

vital statistics of the spinners and piecers 

employed in the fine cotton-mills of, 93. 
— , industrial and training school to be 
erected near, 90, 

Marianini (Steffaiio) on the magnetising action 
of transitory electric currents, 27, 
Mathematics, 1. 

addendum to, 115. 

Mechatiics, 100. 

, on a new general principle of analyti- 
cal, 2. 

Medical science, 75. 

Mercer (Mr.) on some peculiar instances of 
(so called) catalytic action, 32. 
Meteorological instrument, on a new, 9. 

— observations taken at Hcddgelcrt in the 

county of Carnarvon, 25. 

Meteorology of the northern Atlantic, 26. 

of the province of Coorg, in the western 

Ghats of India, 22. 

Microscopic structure of coal, 47, 
Mineralogical museum of the Imperial Mining 
Department of Vienna, on the, 39, 
Monstrosity, case of, 87. 

Monts de pi6t^ in Ireland, 98. 

Mortality, influence of the atmosphere over 
the rate of, 97. 

Moser (M.) on a very curious fact connected 
with Photography, discovered hy, 14. 
Murchison (H. I.), notice of a memoir on 
the geology of the western states of North 
America, by David Dale Owen, 44, 

, on the geological structure of llussia, 

45. 

— on the distinction between the striated 
surface of rocks and parallel undulations 
dependent on original structure, 53. 

Nasmyth (Mr.), correotlon of an error in a 
letter from Mr, Phillips to, 1, 


Nasmyth (James) on the application of the 
law of definite proportions to the stratifi- 
cation of clouds, 26. 

, on the strength of hammered and an- 
nealed bars of iron and railway axles, 105. 

Naphtha, coal, new product obtained from, 30. 

Nasse (Prof.) on the composition of the blood 
and bones of domestic animals, 40. 

Negro-women, period of puberty in, 82. 

Neutral point, existence of a new, and of two 
secondary, 13. 

New red sandstone, occurrence of vegetable 
remains, supposed to be marine, in the, 47. 

quarry at Lymm, fossil footsteps in the. 

56. 

Nichol (Prof.) on the state of the observatory 
at Glasgow, 12. 

Noble (Mr.) on the influence of the factory 
system in the development of pulmonary 
consumption, 96, 

Northern Atlantic, meteorology of the, 26. 

Observatory at Glasgow, state of the, 12. 

Oceanic waves, 21 ; table of observations on, 
i7/. 

Optical instrument, new, 27. 

Osier (Follet) on the application of the ]>rin- 
ciple of the vernier to the subdividing of 
time, 9. 

Oxford, comparative statistics of the university 
of, in the ICth, l7th and 19th centuries, 99. 

Oxides, new, of certain of the metals of the 
magnesian family, 35. 

Owen (David Dale), notice of his memoir on 
the geology of the western states of North 
America, by II. I. Murchison, 44. 

Owen (Prof.) on Dr. Martin Larry *s researches 
on fibre, 83. 

Palpi of spiders, 66. 

Paralysis, on a case of unusual, 85. 

Parkinson (Rev. R.) on the regi&tcM-s of the 
collegiate church of Manchester, 92. 

Patella pellucida, nidus and growth of the, 66. 

- he vis, 66. 

Peach (C. W.) on the nidus and growth of 
the Purpura lapillus, and on the Patella 
pellucida, and P. lu?vis, 66. 

Peacock (Anthony) on decimal fractions, 10. 

Pendulum, compensating, rate of a patent, 10. 

Percussion, 77. 

Pessaries, evils arising from the use of com- 
mon, 86. 

Phillips (J.), correction of an error in a letter 
to Mr. Nasmyth from, 1. 

— , on the microscopic structure of coal, 47. 

Photography, on a very curious fact connected 
with, 14. 

Physics, I. 

, addendum to, 115. 

Plants, difibrent species of cotton, 61. 

Playfair (Dr. Lyon) on some new oxides of 
certain of the metals of the magnesian fa- 
mily, 35. 

— — — , on the composition and characters of 
caryophyllin, 36. 
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Plymouth, statistics of, 98. 

Polarization, circular, apparatus for applying 
to chemical inquiries, 32. 

Port Essington, specimen of Machaerium sub- 
ducens from, 69. 

Porter (H. J.) on the monts de pi^te in Ire- 
land, 98. 

, on loan funds in Ireland, 98. 

Potassium, palladio-chlorides of, dichroisni of 
the, 13. 

— , formation of cyanuret of, in a blast fur- 
nace, 34. 

Powell (Prof.) on certain cases of clliptically- 
polarized light, 13. 

, on apparatus for applying circular po- 
larization to chemical inquiries, 32. 

contributions to academical statistics, 
continued from 1839, 100. 

Prichard (John), meteorological register for 
1841—42, from diurnal observations kept 
at Ileddgolert, in the county of Carnarvon, 
25 . 

Property, increase of, in South Lancashire, 
since the revolution, 94, 

Puberty, period of, in negro women, S2. 

Purpura lapillus, nidus and growth of the, 66. 

Kails, best form of, lOG. 

Railways, best form of upper works of, 106. 

Rcado (Ucv. J. li.) on Liebig’s theory offal- 
low crops, 64. 

RcHexion, crystallized, 13. 

Registers of the collegiate church of Manches- 
ter, on the, 92. 

Richardson (Mr.) on the history of the mag- 
nesian limestone, 37. 

Richardson (Dr.) on a specimen of Machas- 
rium subducens from Port Essington, New 
Holland, 69. 

, on the case of a diver employed on the 
wreck of the Royal George, who was in- 
jured by the bursting of the air-pipe of the 
diving apparatus, 84. 

Roberton (John) on the period of puberty in 
negro women, 82. 

Robison (Sir J.) on a new optical in.strutnent, 
27. 

— on M. Prosser’s method of making earth- 
enware or porcelain from dry powder of clay 
compressed, 1 1 4. 

Rocks, distinction between the striated sur- 
face of, and parallel undulations dependent 
on original structure, 53. 

Rogers (Profs. 11. D. and W, B.) on the phy- 
sical structure of the Appalachian chain, us 
exemplifying the laws which have regtilatcd 
the elevation of great mountain chains gene- 
rally, 40. 

Rook (Mr.) on the tidal phsenomena in the 
bay of Fundy and the river de la Plata, 22. 

Royal George, injury of a diver employed on 
the wreck of the, by the bursting of the air- 
pipe of the diving apparatus, 84. 

Hoyle (Dr.) on the dilfcrent species of cotton 
plants, and of the culture of cotton in In- 
dia, 61. 


Russell (J. S.) on waves, 19. 

, on an indicator of speed of steam ves- 
sels, 109. 

on the abnormal tides of the Firth of 

Forth, 115. 

Russia, geological structure of, 45. 

Sgbine (Colonel), letter to, from Professor 
Wheatstone, on a new meteorological in- 
strument, 9. 

Sana Island, species obtained by deep dred- 
ging near, 70. 

Sandstone, new red, occurrence of vegetable 
remains, supposed to be marine, in the, 47. 
Sand storms, production of, 42. 

Schdnbcin (Prof.) on the electrolysing power 
of a simple voltaic circle, 30. 

, on a peculiar condition of iron, 40, 

School, industrial and training, to be erected 
near Manchester, 96. 

Schoolcraft (Rev. Mr.) on the production of 
sand storms and lacustrine beds, by causes 
as.sociatccl with the north American lakes, 
42. 

Schwabc (L.) on spinning glass, 114. 
Scoresby (Rev. W.) on improved magnets, 
and the dilferent modes of examining their 
powers, 19. 

Scotland, destitution and mortality of some of 
the great towns of, 97. 

Shaw (Alexander) on some peculiarities in 
the circuiutioii of the liver, 79. 

Shaw (Sir Charles) on the criifiina! statistics 
of Manchester, 92. 

Shaw (Mr.) on a new steam engine worked 
with three kinds of pressure, 111. 
Shuttleworth (Mr.) on the vital statistics of 
the s})inncrs and piecers employed in the 
fine cotton mills of Manchester, .93. 

Sluice, on a self-acting scouring, 110. 

Smith (J.) on a new steam boiler, 115. 
Smoke, on preventing the generation of, 107. 

, mi consuming, 108 . 

— , plans for abating the nuisances from, 
by effecting a more perfect combustion, 108. 
Soil, surface, on ascertaining the minute por- 
tions of matter derived from organic sources 
that may be preserved in the, 37. 

Solar spectrum, structure of a part of the, 
hitherto uiiexamined, 15. 

Spade Iiusbandry, advantages ari.sing from, 
99. 

Spectra, luminous bands in the, of various 
flames, 15. 

Spectrum, new property of the ray.s of the, 12. 
Spiders, palpi of, 66. 

, specie.s of ichneumon wh().se harva is 

parasitic on, 68. 

Spinners and piecers, vital statist ic.s of the, 
enipluyed in the fine cotton mills of Man- 
chester, 93. 

Stark (James) on the structure and mode of 
formation of glaciers, 58, 

Statistics, 87. 

, vital, of Manchester, 87. 

— — , criminal, of Manchester, 92. 
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Statistics, vital, of the spinners and piecers 
employed in the Hue cotton milU of Man- 
chester, 93, 

» — — , criminal, of Lancashire, 95. 

— , vital, with remarks on the influence 
which the atmosphere exerts over the rate 
of mortality, 97. 

— — , commercial, of France in 1840, 98, 
, of Plymoutii, 98. 

* , comparative, of the universities of Ox- 

ford and Cambridge, in the ICih, 17th and 
19th centuries, 99, 

, contributions to academical, continued 

from 1839, 100. 

Steam-engine, on a new, worked with three 
kinds of pressure, 111- 

Steam vessels, on an indicator of speed of, 1 09. 
Stonns, sand, production of, 42. 

Stramonium, dichroisni of a solution of, in 
zether, 11. 

Strata, theory of flexure and elevation of, 41. 
— , occurrence and mode of formation of 
horizontal, 58. 

, longitudinal and vertical, 58. 

, of transverse, more or less inclined, 59, 

■, combination of horizontal with longitu- 
dinal and vertical, 59. 

Strickland (H. 15.) on Halcyon Smyrnensis, 
70. 

Sun’s light, luminous lines in certain flames 
corresponding to the defective lines in the, 

15. 

Sykes (Cohiifiel) on the metrorology of the 
province of CJoorg, in the westerti Ghats of 
India, 22. 

Taylor (Mr.) on a new kind of drawing pa- 
per, 111. 

Talbot (H, Fox) on the improvement of the 
telescope, 16, 

Telescope, improvement of the, 16. 

Thames Tunnel, on the, in its completed con- 
dition, 111. 

Thomson (J.) on ^VigstOIl^s self-acting rail- 
way signals, 114. 

Tides, abnormal, of the Firth of Forth, 115. 
Time, application of the principle of the ver- 
nier to the subdividing of, 9. 

Vegetable remains, occurrence of, in the new 
red sandstone, supposed to be marine, 47. 
Vegetable growth, promotion of, 04. 

Vernier, appliealiun of the principle of the, to 
the subdividing of time, 9. 


Ventilation, plans for, recently adopted in 
Glasgow, 109. 

Vienna, on the mineralogicul and geological 
museum of the Imperial Mining Depart- 
ment of, 39. 

Vignolcs (Prof. Charles), abstract of a lecture 
upon the atmospheric railway, delivered at 
Manchester by, 100. 

on straight axles for locomotives, 104, 

on the best form of rails and the upper 

works of railways generally, 106, 

— — on the use of betoa and concrete in 
constructing breakwaters, 112. 

Vital periodicity, on a general law of, si. 
Volcanic products of the West of Fugland, 
stratified and unstratifled,' 54. 

Voltaic circle, electrolysing power of u siiupU*, 
30. 

Vorticella, species of, on the stems of the 
Chara tlcxilis, 68. 

VValker (William) on oceanic waves, 21. 
Wave.s, 19. 

, oceanic, 21. 

AVeights and measures, on the restoration of 
lost standards of, 8. 

Weir, on a self-acting waste, 110. 

Wheatstone (Prof.), letter from, to Colonel 
Sabine, on a new meteorological instru- 
ment, 9. 

Williams (C. Wye) on the advantages and 
diarnlvantiges of hot air in eflecting the 
eomhustion of coal, 40. 

on testing the oiflcacy of the several 

plans for abating the nuisances fri»m smoke 
by eflecting a more perfect combustion, 
108. 

Williama (Dr, C. J. 15.) on the construction 
and application of instruments used in aus- 
cultation, 75. 

Williams (Uev. O.), on the discovery of the 
remains of fishes at the base of the moun- 
tain lirneslone in tlie vicinity of Jlristol, 69. 
on the stratified and imstratified volca- 
nic products of the W est of Fnglund, 54. 
Williams (Prof.) on the therapeutic applica- 
tion of air-tight fabrics, 77. 

Wiliiunison ( VV. C.) on the origin of coal, 48. 
Wilson (Mr.) on lithotomy and lithotripsy, 87. 
Woollcombc (H.) on the statistics of Ply- 
mouth, 98. 

/oology, 61. 
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Fox, Esq.j^Bxi)eriment8 on the Electricity of Metallic Veins, and the Temperature of 
Mmes p~PfoviMonBl Report of the Comrai«ee of the Medkal Section of the British 



Atisociation, appointed to investigate the Composition of Secretions, and the organs 
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Together with the Transactions of the Sections, Mr. Murchison’s Address, and 
Recommendations of the Association and its Committees. 
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respecting the two series of Hourly Meteorological Observations kept in Scotland at 
the expense of the British Association ; — ^Report on the subject of a series of Reso- 
lutions adopted by the British Association at their Meeting in August 1838, at New- 
castle ; — Richard Owen, Esq., Report on British Fossil Reptiles ; Edward Forbes, 
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W. Sno\^ Harris, Esq., Third Report on the Progress of the Hourly Meteorological 
Register at the Plymouth Dockyard, Devonpoit. 
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serted in the first volume of the Reports of the British Association for the Advance- 
ment of Science ; — ^James I). Forbes, Esq., Supplementary Report on Meteorology ; 
— W- Snow Harris, Esq., Report on Professor Whoweir* Anemometer, now in ope- 
ration at Plymouth ; — Report on ‘‘ The Motions and Sounds of the Heart,” by the 



London Oommittee of the British Association^ for 1 839-40 ;*-^Professor Schonbein, 
an Account of Researches in Electro-Chemistry Robert Mallet, Esq., Second Re- 
port upon the Action of Air and Water, whether fresh or salt, clear or foul, and at 
various temperatures, upon Cast Iron, Wrought Iron, and Steel ; — Robert Were 
Fox, Esq,, Report on sonje Observations on Subterranean Temperature; — A, Follett 
Osier, Esq., Report on the Observations recorded during the years 1837> 1838, 1839 
and 1840, by the Sel&R^stering Anemometer erected at the Philosophical Institu- 
tion, Birmingham ; — Sir David Brewster, Report respecting the two Series of Hourly 
Meteorological Observations kept at Inverness and Kingussie, at the expense of the 
British Association, from Nov. 1st, 1838, to Nov. 1st, 1839; — William Thompson, 
Esq., Report on the Fauna of Ireland: Div. Vertebrata Charles 3. B. Williams, 
M.D., Report of Experiments on the Physiology of the Lungs and Air-Tubes; — Rev. 
J. S. Henstow, Report of the Committee appointed to try Experiments on the Pre- 
servation of Animal and Vegetable Substances. 

Together with the Transactions of the Sections, Mr, Murchison and Major Ed- 
ward Sabine’s Address, and Recommendations of the Association and its Com- 
mittees. 
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Knowledge of the Laws of Conduction of Heat ;— G. L. Roupell, M.D., Report on 
Poisons Mr. Bunt, Report on Disi^ussions of Bristol Tides, under the direction of 
the Rev. W. Whewell ; — D. Ross, Report on the Discussion of Leitli Tide Observa- 
tions, under the direction of the Rev, W. Whewell ; — W. S. Harris, Esq., upon the 
Working of Whcwell’s Anemometer at Plymouth during the past year; — Report of 
a Committee appointed for the purpose of superintending the scientific co-operation 
of the British Association in the system of Simultaneous Observations in Terrestrial 
Magnetism and Meteorology j~Reports of Committees appointed to provide Me- 
teorological Instruments for the use of M. Agassix and Mr. M*Cord ; — Report of a 
Committee to superintend the Reduction of Meteorological Observations ; — Report 
of a Committee for revising the Nomenclature of the Stats; — Report of a Com- 
mittee for obtaining Instruments and Registers to record shocks of Earthquakes in 
Scotland and Ireland; — Report of the Committee for making Experiments on the 
Preservation of Vegetative Powers in Seeds; — Dr. Hodgkin, on Inquiries into the 
Races of Man;~Report of the Committee appointed to report how far the Deside- 
rata in our knowledge of the Condition of the Upper Strata of the Atmosphere 
may be supplied ^ means of Ascents in Balloons or otherwise, to ascertain the pro- 
bable Expense of such Experiments, and to draw up Directions for Observers in 
^ich circumstances ; — Richard Owen, Esq., Report on British Fossil Reptiles ; — 
Reports on the Determination of the Mean Value of Railway Constants; — Diony- 
sius Lardner, LL.D., Second and' concluding Report on the Determination of the 
Mean Value of Railway Constants Edward Woods, Report on Railway Con- 
stants ;~Rcport of a Committee on the Construction of a Constant Indicator for 
Dtcam-Engines. 

Together with the Transactions of the Sections, Prof. Wheweirs Address, and 
Recommendations of the Association and its Committees. 
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aU th Edition, Fcaj». Ovo, Grl, 


AN ACCOUNT OF JAPAN IN THE NINETEENTH 

CENTURY. 

Described from recent ftutcb TraveUers. Dost 8vo, Or. 6(1, 


INCIDENTS OF TRAVEl/ IN CENTRAL AMERICA, 
CHIAPAS, AND YUCATAN. 

By John h, SrisPHENa With 78 Engravings. Flevmth Edition, 2 volt. 8vo. 32r. 
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SECOND VISIT TO THE RUINED CITIES OF 
CENTRAL AMERICA. 

By John L. Stkphkns. With 12« Engravings. 2 vgla. Bvo, 


THE GYPSIES OF SPAIN; 

An Accoimtof their Manners, Customs, and Ceremonies. 

By Gkorok Borrow, late Agent to the British and Foreign Bible Society, 
New Edition. Post Bvo. 


THE BIBLpriN SPAIN; 

Or, the Journeys, Adventures, and Imprisonments of an Ihiplishman in an Attempt to circulate 

the Scriiitures in the Peninsula. 

By Georok Borrow, Author of “ The Gyp.sIo3 of Spain.’* Nno Edition, .1 vols. post Bvo, 27s. 


10 . 

TRAVELS IN THE INTERIOR OP NEW ZEALAND, 

BY ROUTE.S NEVER BEFORE EXPLORED. 

With Contributions to the Geography, Bot.any, Geology, and Natural History of the Island. 
By liuNRHT Dieffenbaoh, M.I)., Naturalist to the New ii^ealaiid Company. 

With Plates. 2 vols. Bvo. 24 /r. 


11 . 

A YACHT VOYAGE IN THE MEDPrERRANEAN, 

During the Years 1B40— 41. By tho Countess Grosvenoa. With Plates. 2 vols. Post Bvo, 28#. 


LETTERS ON SOUTH AMERICA; 

Comprising Travels on the Bnnk.s of the Par,an;i and Rio do la Plata. 

By J. P. and W. P. Robkrtbon, Authors of Letters on Paraguay ’* and ** Frnneia’s Reign.** 

3 vols. Post Bvo, 28 f. <«/. 


SOAIE RAPID JOURNEYS ACROSS THE PAMPAS, 

ANT) AStONO THE ANDES, 

By Sir Francis B. IIkad, Bart. Third Edition. Post Bvo, i)#. 6d. 


14. 

FOREST SCENES AND INCIDENTS IN THE WILDS 

OF CANADA. 

By Sir Gkorok ITkad. Second Edition. Po.st Bvo, 10#. 


L'i. 

NORWAY AND HER LAPLANDERS; 

"With a Few Hints to tho Salmon Fisher in Norway. By .John Milford. Bvo, 10#. M, 

16. 

JOURNEY TO ARABIA PETR^EA, MOUNT SINAI, AND 
THE EXCAVATED CITY OF PETRA. 

By M, Leon dk Labordk. Plates, Woodcuts, and Maps, 

Second EdiUon. Bvo, IB#. 
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17- 

A TOUR IN NORMANDY. 

With some Remarks on Norman Architecture. 

By Henry Gally Knjoht, M.P. Second Edition. With Plates. Post 8vo, 6tf. 

18.' 

NARRATIVE OF A JOURNEY THROUGH THE UPPER 
PROVINCES OF INDIA. 

By Bishop IIebkh. Fourth EdithnK vols. 8vo, y(>j. 


19 . 

CAIRO, PETRA, AND DAMASCUS. 

Prom Original Notes made during a Tour in those Countries. 
By John G. Kxnnbar. Post 8vo» 6d, 


20 . 

A RIDE ON HORSEBACK TO FLORENCE, 

THROUGH PKANCIi: AND SWITZERLAND : 

Described in a Series of Letters, By A Lady. 2 vols. post 8vo, 18^. 


21 . 

DOMESTIC MANNERS OF THE RUSSIANS, 

Doscribod from a Vear’s Residenco in that Country, chiefly in the Interior. 
By tho llev. R. Listkr VEXAHLKh, M.A . l*ost 8vo, 9r, 6ii, 


22 . 

LETTERS FBOM THE SHORES OF THE BALTIC. 

By A Lady. Seco7id Edition. With 20 Patchings, 2 vols. post «vo, 20#. 

23. 

LETTERS PROM ITALY. 

WITH SKETCHES OF HISTORY, IJTERATURE AND ART. 

By Cathkbinb Tavlob. Bccond Kitilion. 2 vola. jiogt 8vo, I7t. 


24. 

EXCURSIONS IN NEAVFOUNDLAND; 

With an Account of the Cud Flbhery— Fog Banks— Sealing Expedition. Ac., and a Geological 
Survey of tho island. By J. B. Jiiiucs. With a Map. 2 vols, post 8vo, 21#. 

BUBBLES FROM THE BRUNNEN OF NASSAU. 

Sixth Edition, ICmo, fi#. 


26. 

A HOME TOUR THROUGH THE MANUFACTURING 

DISTRICTS. 

By Sm Okorob H«ao. Third Edition. 2 vols. post flvo, 12#. 
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NATURAL HISTORY, BOTANY, Ac. 

$ 

1. 

ELEMENTS OF GEOLOGY; 

Ot, the Ancient Changes of tho Earth and its Inhabitants, as Illustrative of Qeologj. 
By Chaiiles Lvkll, F.G-S. With 250 Woodcuts, &c. 

Second Edition* 2 volg. 12mo, Ifljr. 


2 . 

PRINCIPLES OF GEOLOGY; 

Or, the Modern Changes of tho Earth and its Inhabitants, considerod as Illustrative of Geology* 

By Charles Lykll, F.G.9. 

With 400 Woodcuts, &c. Sixth Edition* 3 vols. 12mo, 24r. 


3 * 

CONSOLATIONS IN TRAVEL; 

Or, tho Last Days of a Philosopher. By Sir Hum pure v Daw* 
Fourth Edition, Fcap. 8vo,Cr. 


4* 

JOURNAL OF A NATURALIST. 

Fourth Edition, with Woodcuts. Post 8vo, 9s* Gd, 


5 , 

GLEANINGS IN NATURAL HISTORY. 


By Edwarh JKasR. Fifth Edition, abridged for Schools* Fcap, 8vo, 6/. Gd. 


G. 

NATURAL HISTORY FOR YOUNG PERSONS. 

By Mrs* Loudon. With 40 Woodcuts. I8mo, As. 


7 . 


CABINET OP SHELLS; 

Or, a Popular Hibtokv of those Shells, and their Inharitants, which are generally found in the 
Collections of Young Persons. 

By Mrs. J..oudon. With Woodcuts. 18mo. 


8 . 

INSTRUCTIONS IN GARDENING FOR LADIES: 

With a Calendar of Practical Operations and Directions for every Month in the Year 
By Mrs. Loudon, With Illustrative Woodcuts. Fourth Edition* Foap. 8vo, 6#. 
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9 - 

MODERN BOTANY FOR LADIES; 

A POrULAR INTRODUCTION TO TJEIR NATURAL SYSTEM AND CLASSIFICATION 

OF PLANTS. 

Hy Mrs. Loudon. With numerous Illustrations. Fcap. 8vo, 8#. 


10 . 

VEGETABLE PHYSIOLOGY, 

Written and Arranged for Ladies. By Mrs. Loudon. With Woodcuts. Fcap. 8vo. 


11 . 

A GUIDE TO THE DAIRY FARM; 

Or, Plain Instructions for Rearing all sorts of Domestic Fowls, Pigeons, Rabbits, Ac. ; the best 
niodo of Managing the Dairy and Piggery, and useful Uinta on Rural Domestic Economy. 

By the Author of “ British IIusbanduy.*' Fcap. 8vo. 


ART, SCIENCE, &c. 



1 . 

ESSAY ON ARCHITECTURE. 

With nearly 100 Plates, and an Index, By Thomas Hope, /rd Edition, 2 vols. royal dvo, 40r, 

2 . 

CONNEXION OE THE PHYSICAL SCIENCES. 

By Mary Somkuvillk. Sixth Edition, Fcap. Hvo, 10^. GV/. 


3 . 

CHEMICAL MxiNIPULATION ; 

Being Instructions to Sihdents in Chemistry, on the Methods of performing Experiments 
of Demonstration or Research -with accuracy and success. 

By Miohakl Faraday, F.R.S. Third Edition, 8vo, 


4. 

PHILOSOPHY IN SPORT MADE SCIENCE IN EARNEST; 

Or, the First Principles of Natural J'ljilosophy inculcated by the Aid of the ordinary Toys and 
Sports of Youth. Fij'th Edition, with HH) Woodcuts, Fcap. 8vo, fts. 


6 . 

THE PUBLIC GALl/ERIES OP ART, 

IN AND NEAR LONDON. 


W ith Catalogues of the Pictures, accompanied by Critioal, Bistorical, and Biographical Notices. 
By Mrs, Jameson, Post 8vo, I8s, 
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6 . 

HAND-BOOK OF PAINTING] ITALY. 

From the Age of Constantine the Grcat« to the present tiine. From the Geniiaii of Koolkr. 
By A Lady. Edited, witli Notes, by C. L. Eastlakh, K. A, Post Ovo, 12r, 


7. 

HAND-BOOK OF NEEDLEWORK. 


By Misa Lamukrt, of New Burlington-strect. 

Contents: — Tapestry, Wool, Silk, Gold and Silver, Chenille, Braid, &c. ; Canvas, Berlin 
PatteniB, Embroidery, Crochet, Knitting, Netting, Braiding, Bead- Work, kc. 

Second Edition^ With numcroiis Woodcuts. Post 8vo, 10^. Of/. 


8 . 

FACTS IN VARIOUS SCIENCES TO ASSIST THE 

MEMORY. 

Kew Edition, Fcap. 8vo, 6^. Gd, 


EDUCATION. 

~ 

]. 

INTRODUCTION TO THE STUDY OF THE GREEK 
CLASSIC POETS. 


By JJiCNJiv Nelson Colertdoe, M.A. Second Etilion. Fcap. 8vo, 7a. Gd, 


2 . 

MRS. MARKHAM’S HISTORY OP ENGLAND, 

From the First Invasion by the Boniana, to the end of the Reign of William thk Fourth, 
with Conversations at the end of each Chapter. For the Uso of Young Persona. 

Tenth Edition, with nunicimis Woodcuts. 2 vols. ISino, 12.9, 


3. 

MRS. MARKHAM’S HISTORY OF FRANCE, 

From the Conquest of Gaul by Julius Capsar, to the Reign of LouisO’hilippf:. With Conver- 
aationa at the end of oaoli Chapter. For the tlsc of Young Persona. 

Fi/th Edition, with numerous Woodcuts. 2 vols. 12mo, 12a. 


SENTENCES FROlvi THE PROVERBS, 

In English, French, Italian, and German. For the Daily Use of Young Persona. 
By A Lady, . 16too, 3a. (kf. 
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LITTLE ARTHUR^S HISTORY OF ENGLAND. 

liy tho late Lady Calcott, 

Fifth Edition. With Woodcuts. 18nio» 3jr. 


BERTHA’S JOURNAL, 

DURING A VISIT TO HER UNCLE IN ENGLAND ; 
Comprising a variety of interesting Information for Young rersons, arranged for every Day in 
tho Year. Fifth Edition. 12mo, 7s. 6ii. 


PUBIJC AND PRIVATE LIRE of thk ANCIENT GREEKS. 

Translated from the German of IIknrv Uasb. Fcap. 8vo, Us. Od. 


CONVERSATIONS ON NATURE AND ART, 

■V 

Written in an easy and familiar Style for the Information and Amusement of Young Persons, 

By A Laov, 2 vulfl, 12mo, 13#. 


STORIES FROM THE HISTORY OF ENGLAND 
FOR CHILDREN. 

ThirUmth Edition. l»mo, rj#. 


PROGRESSIVE GEOGRAPHY FOR CHILDREN. 

By the Author of Storiks for CHrLDRKN.” 

Third Edition. 18mo, 2#. 


GOSPEL STORIES; 

An Attempt to render the chief Events of the Life of our Saviour intelligent and profitable to 
Young Children. Second Edition. 18mo»3#. Od. 


HISTORY OP THE LATE WAR, 

With Sketches of Napoloon> Nelson, and Wellington ; in the stylo of “ Storiks for Chilorrn.” 

IQmo, 2s. Gd, 


13. 

GARRY OWEN; or, THE SNOW WOMAN, 
AND POOR BOB THE OHIMNEY.SWEEPER. 

By Maria Eook worth. With Woodouto. 2#. Od. 
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SPORTING. 


1 . 

ART OF DEER-STALKING; 

A Narrative of a few Daya* Sport in the Forest of Athol. By William SrnorK, F.L.8/ 
With IHnatrationa by Edwin and Chaulks Landskkr. Second JSdition. Royal 8vo, 2#. 


2 . 

DAYS AND NIGHTS OF SALMON-FISHING. 

By William ScROPE,Esq.,F.Ij.S. With numerous Illustrations from lectures by Sir DavidWilki*, 
Edwin and Charlks Landsa'kr, William Siwson, and Edwahd Cookc. Royal Svo. 

[To Correspond with the “Art ok liEKft-STALKixo/'j 


THE CHASE— THE TURF— AND THE ROAD. 

By Nimrod. Illustrated with Plates by Alkktv. 

Second Edition, with additional Woodcuts, by Gilbert. Post 8vo, 9#, 6fi. 


4. 

MAXIMS AND HINTS ON ANGLING, CHESS, 
SHOOTING AND FISHING. 

By Kil'hakd Pknn, F.R.S. Second Edition, Fvap. 8vo, 7#. 


MISCELLANEOUS. 

^ 

1 . 

THE JEWESS: A True Story. 

By the Author of “ Letters from the Baltic.” With a Portrait. Fcap. 8vo. 4i, 6rf, 


2 . 

PEASANTRY OP THE BORDER. 

An Appeal in their Behalf. By W. S. Gillv, D.D. Second Edition, 
With Plans, Estimates, &o. 8vo, 4j. 


s. 

SANATIVE INFLUENCE OF CLIMATE; 

With an Account of the best Places of Resort for Invalids In England, the South of Europe, &o. 
By Sir Jambs Clark, Bart,, M.D. Third Edition, 

Post 8vo, 10#. 6(f. 
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9 . 

NEW SYSTEM OF DOMESTIC COOKERY, 

Buitod to the present advanced state of the Art, but founded upon Principles of 
Economy and Practical Knowledge, and adapted for the use of Private Families. 
By a Lady (Mrs. lluNuau.)> Sixty- F i/th Ediiioti, Iinprovod by the addition of 900 
New Bocolpts, and a Chapter on Indian Cookery, Fcap. Ovo, 6r, 


10 . 

THE NEW FAMILY RECEIPT-BOOK; 

A CoUootion of more than a Thousand truly valuable Iteceipts in various Branches of 
Pomostio Economy. Sew Edition, Fcap. 8vo, fid. 

Uniform with “Pomkstic Cookbry.*' 


LONOoir : 

ttRADBtmv AND ifeVANa, PRINTNAS, WHfTRVRfARfl. 





